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Receiver with brains. 
Sony's new receiver creates higher-fi with a computerized 

tuner, a DC power amp and Pulse Power Supply. 

The new Sony STR-V55 receiver 
offers the incredible accuracy of 
frequency synthesized tuning, a 
versatile microcomputer, and 
silent uninterrupted power. 

A quartz crystal oscillator locks 
in AM and FM signals for brilliant¬ 
ly faithful reproduction, 
and the micro¬ 
computer 
provides a 
choice of 3 
tuning sys¬ 
tems - 
Memory 
Auto and 
Manual. 

Sony’s excl¬ 
usive Memory 

scan automatically spans 
the bands and tunes in 8 
pre-set stations for 3.5 
seconds each - just stop 

when you like what you hear! 
Auto tuning tunes in precisely 

to the next station up or down the 
frequency band. And pre-set 
tuning instantly recalls any of the 8 
stations stored in our new MNOS 
(metal nitride oxide semi¬ 
conductor) memory that | 
can’t be accidentally 
erased. 

channel and 
a high-gain 
low-noise 
phono amp 
in the preamp section enables you 
to even use an MC cartridge with 
your turntable. 

Pulse Power Supply 
provides stable 

Microcomputer 

STR-V55 

DC power even at 
peak levels, and highly respon¬ 

sive Hi-fT power transistors 
reproduce complex waveforms 
even at high frequencies and full 
power. And the LED’s show you 
station, frequency and signal 
strength. It’s the kind of engineering 
you’d expect only from Sony! 

The STR-V55 has 55 watts per 
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Wzknow 
small computers. 
You can know them, too. 
Small, personal com¬ 
puters you don't have 
to be an expert to use. 
Or a big company to 
afford. Small compu¬ 
ters that could 
change the way 
you live, the way 
you work, the 
way your chil¬ 
dren learn. Small 
computers that 
could expand 
your world. 

Small busi¬ 
nesses can use 
small computers 
the same way big 
businesses use big 
computers. To 
manage more effec¬ 
tively, more pro¬ 
ductively, more 
profitably Systems 
for the independent 
business or professional 
person can handle general accounting, 
process payrolls, bill customers, manage 
data, make reports. And more. 

And a computer for the home may be the 
most useful appliance in it. To manage the 
family budget, balance bank accounts, keep 
tax records, stimulate your children's learning. 

For business, home or education, the 
uses for a small computer are as boundless 
as your imagination. 

ComputerLand has the 
widest selection of 

personal computing 
equipment and 
programs you'll 
find anywhere. 

Plus an expert 
and profes¬ 
sional staff. 

They'll give 
you a "hands 
on" introduc¬ 
tion to small 
computers. 

US 
introduce 
• ^ And help you find the 

^ WMJ right solution to your 
individual comput- 

^ ing needs. 
With every solution, you also get the 

resources of ComputerLand. Not only for 
add-on accessories and software. But for 
expert advice, maintenance, and service 
— for all you need to make the most of 
your computer now and in the future. 

If you'd like to know what a small 
computer can do for you, get to know 
the people at ComputerLand. 

Adelaide 
Brisbane 
Canberra 
Chatswood 
Gold Coast 

ComputerLand 
125 PIRIE STREET PHONE 223-5083 

127 CREEK STREET PHONE 221-9777 

22 COLBEE COURT PHONE 822-342 

CHATSWOOD PLAZA GROUND FLOOR 

OPENING SOON PHONE (07) 221-9777 

Melbourne — 
Perth — 
Sydney — 
Sydney (East) — 
Wollongong — 

555 COLLINS STREET PHONE 625-581 

197 ST GEORGES TERRACE PHONE 321-4671 

31 MARKET STREET PHONE 267-5055 

OPENING SOON 

OPENING SOON 

For other locations opening soon 

Ring (02) 278-959 ^COMPUTERLAND AUSTRALIA PTY. LTD. 1981 
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A TV resolution problem 
Although conducted with due decorum, a recent symposium in Sydney, arranged 

by the Federation of Australian Commercial Television Stations, lifted tne lid off a 
large can of worms. It had to do with TV channel planning and use in Australia. 

In 1956, Australia started off with 10 VHF channels, subsequently increased to 13, at 
the expense of the FM band. We are now trying to recover tne FM band at the 
expense of VHF TV channels, and seeking to compensate by allocating some TV 
services to UHF. 

Unfortunately, existing or new stations are unwilling to accept a UHF channel, if it 
means that they have to compete directly with other stations on VHF. In terms of 
coverage, a UHF service is more expensive to establish and operate, while the 
acrpssable audience is smaller. 

Not surprisingly, strong pressure was evident at the FACTS symposium to devise 
some way of juggling the present VHF band plan to preserve at least 12 active VHF 
channels. Several options were put forward, all with implications for other services, 
and all with technical implications in respect to both transmitters and receivers. At 
this stage, there appear to be no soft options. 

In large degree, the present problems stem from changing attitudes to the FM 
band, but it is an over-simplification to suggest that Australia should have been 
content to follow international practice from the outset. A background paper before 
the symposium nominated no less than 10 substantive VHF band plans, plus four 
variations therefrom, as used in Japan, Indonesia, New Zealand and Australia! 

UHF channel planning is also in a state of flux (confusion?) despite the fact that an 
increased number of services are coming into operation. With its 7MHz-wide 
channels, Australia has the opportunity to accommodate more services on UHF than 
with European-style 8MHz channels but an anomaly would be created if we tried to 
comply (nominally) with the European 28-63 numbering system. 

Delegates concerned with receivers pointed out that they faced problems of past, 
present and future. For many receivers in current use, substitute tuner biscuits and/or 
add-on UHF facilities would simply not be available. In more modern receivers, and 
VCRs, varicap tuners intended to cope with VHF channel 5A, may not cope with any 
extension beyond channel 11. 

But they also pointed out that synthesiser tuners are in the pipeline. These are 
precise and reliable but they are based on the assumption that user-countries will 
have a band plan which falls within the limits of international practice and is free of 
anomalies — like adjacent UHF channels which have the same numbers! 

The FACTS symposium may have been looking forward over 20 years but the 
industry needs the blueprint of band usage immediately, if not sooner! 

Neville Williams 
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News Highlights 
Modern weapons too complex 
says US Defence Department 

The United States government is 
taking a serious look at the place of 
advanced technology in weapons. 
Concern has been expressed that 
new highly sophisticated weapons 
are too complex for military personnel 
to use and maintain. 

Two reports, one by the Defence 
Department and one by the General Ac¬ 
counting Office, which looks over ex¬ 
penditure by government departments, 
have concluded that electronic weapons 
systems in particular have become over¬ 
ly complex, with too little regard given 
to the level of skill of the troops who 
must eventually use them. The incor¬ 
poration of unproven innovations in new 
systems has also been criticised, along 
with procurement procedures. 

The GAO's report calls for greater con¬ 
sideration of quality control and logistics 
support in the design of new weapons. It 

also calls for greater consideration of 
human issues — which in this context 
means combat stress and fatigue as well 
as low skill on the part of the weapon's 
users. Using complex untested 
technology in weapons systems 
generates more problems than it over¬ 
comes, the report says. 

Complex technology also leads to high 
cost and long production delays in 
weapons development. Research pro¬ 
grams frequently do not consider the 
need for field maintenance of new 
weapons and the need for long training 
before the weapons can be used. 

Excessive complexity of weapons 
systems is encouraged, says one report, 
by military project officers and their con¬ 
tractors who know that their chances of 
getting lucrative contracts improve when 
they can promise more "kills per dollar" 
- since this is an accepted measure of 
the capability of a system. 

British Government 
backs robot technology 

The British Robot Association recently 
held a press conference in London to an¬ 
nounce the results of a study of robot 
usage in the UK. According to members 
of the Association, British industry 
management and labour are having 
great difficulty coming to terms with 
automation. Figures released by the 
Association show that Britain is behind 
the US, Sweden, Germany and Japan in 
the number of robots installed. 

Tom Brock, the executive secretary of 
the BRA, is hopeful however. He 
believes that within a year the rate of 
growth in automation in the UK will be 
40-50% per year. 
There is currently a major government- 

backed program under way in Britain to 
encourage the design and use of robotic 
assembly equipment. Department of In¬ 
dustry funding is running at £1.3 million a 
year, and could rise to £2.7 million short¬ 
ly. One form of assistance offered by the 
DOI is an application support package in 
which 25% of the cost of a new process 
will be met. 

A number of people at the BRA 
meeting tried to account for the reluc¬ 
tance of British industry to adopt robots. 
Perhaps surprisingly, the overall view 
was that trade unions were not to 
blame. Rather the reluctance is in the 
board room. "British directors will 
change their cars — every year, but not 
their production machinery" said one of 
the participants at the conference. 

First public broadcast of 3D television 
According to a recent report in Radio Electronics, the world’s first public 

transmission of 3D television is claimed by 3D Television Systems of North 
Hollywood, CA. Subscribers to the SelecTV television-cable system saw 3D 
films for the first time on December 1 9, 1 980. 

Viewers of SelecTV were able to see the 3D pictures by wearing special 
glasses similar to those used for 3D movies. The system is described as 
"being able to portray objects coming out of the screen to within several in¬ 
ches of the viewers’ eyes and then going deep back into the TV screen’’. 

Talking 
electronic 
learning aids 

NtW FROM Texas Instruments are two electronic learning 
aids employing speech synthesis technology. The new aids 
are called "Speak & Read" and "Speak & Math" and are 
similar in concept to TVs earlier "Speak & Spell" machine. 
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Versatile colour 
dashboard display 
Zenith Radio Corp of the United States 

has developed a car dashboard display 
based on a cathode ray tube which 
allows the display of information in for¬ 
mats that would be impossible using 
conventional systems. The CRT display is 
designed to be used in conjunction with 
microprocessor controlled car electrical 
systems and transducers, and is able to 
display parameters such as speed, fuel 
level, temperature and oil pressure in 
alphanumeric and graphic form. 

Main advantage of the new system is 
its flexibility. The styling-of the display 
can be changed easily without retooling, 
and languages other than English can be 
easily displayed. Only the programming 
of the unit need be changed to create 
new display formats and contents, 
regardless of their complexity. 

Zenith expects the new display unit to 
be available for installation in cars of the 
mid-1980s. With the market for 
automotive display systems predicted to 
reach $493 million in 1984, the pro¬ 
ponents of many competing display 
systems are beginning a fiercely con¬ 
tested race to attract the attention of the 
world's vehicle manufacturers. 

Go-ahead for British 
wind energy project 

A giant windmill, 50m tall and with a 
60m diameter blade, will be built in the 
Orkney Islands off the northern tip of 
Scotland to provide electricity for the 
1000 people living there. Energy Minister 
Mr David Howell says the project is an 
important step in the development of 
wind power and will give first hand ex¬ 
perience in the construction and opera¬ 
tion of wind driven generators. 

The 3MW generator will be built by a 
group that includes British Aerospace 
and GEC. It will consist of a two bladed 
horizontal axis turbine mounted atop a 
46m high hollow concrete tower. A 
smaller 20m wind generator of 250kW 
will be built on the same site, and is due 
to come into service next October as a 
test bed for the larger machine. 

The UK government is providing $9.2 
million of the large generator's $11.2 
million cost and a quarter of the $2 
million needed for the smaller machine. 
The government hopes that the project 
will lead to the commercial manufacture 
of wind generators of the 250kW size. 

a series ot microscopic holes in a thin 
layer of tellurium deposited on a plastic 
disc. The information is read out by a 
less intense beam from the same laser 
which shines through the holes and is 
reflected by a layer of aluminium 
beneath the tellurium. 

The high density data storage system 
has many potential applications. A multi- 

New Dick Smith ranch 
Dick Smith Electronics has opened new stores in Sydney and in Perth. The 
Sydney store is located at 145 Parramatta Rd, Auburn (Telephone 648 0558) 
and trades seven days a week. The address of the new Perth store is Cnr Wharf 
St and Albany Hwy, Cannington (Telephone 451 8666). 

TALKING 
TEST GEAR 
FOR THE 
BLIND! 

A British company has brought 
together speech synthesis and elec¬ 
tronic testing equipment to allow 
blind people to fill a wide range of 
jobs’in the electronics industry. 

The device, the "Matchless Digital 
Speakout'', converts the digital 
reading from a test instrument into 
synthesised speech. As the measuring 
probe is applied to the part, measure¬ 
ment details are transmitted to a 
display unit and then to the Speakout 
which converts them into words. The 
standard vocabulary consists of 
numbers, mathematical symbols and 

units of measurement. The unit 
weighs less than a kilogram, and can 
be used either with batteries or from 
the mains. 

Although developed primarily for 
blind people on behalf of Britain's 
Manpower Services Commission, the 
system can be used in conjunction 
with any device that transmits 
measurement information in binary 
code. It can be used, for example, as 
a readout (speakout?) device in 
avionics equipment to free the pilot 
from the need to constantly monitor 
visual displays. 

Japanese to market electric vehicles 
British manufacturers of electric 

vehicles are concerned at the recent an¬ 
nouncement that the Japanese will be of¬ 
fering electric vehicles on the UK market 
for around £5000 — half the price of 
comparable British vehicles. Although 
the British claim a two-year technical 
lead, members of the Electric Vehicle 
Association of Great Britain say that they 
are unable to match the Japanese prices. 

Japan started its electric vehicle pro¬ 
gram in 1971. Four companies — Mit¬ 
subishi, Suzuki, Mazda and Daihatsu - 
began the development of prototype 

vehicles under the direction of the 
Government's Ministry of International 
Trade and Industry. In 1978, the 
Japanese government set up the Electric 
Vehicle Engineering Research Associa¬ 
tion to concentrate on the development 
of a mass produced car which would be 
commercially viable in both home and 
overseas markets. 

Daihatsu is the only one of the four 
manufacturers now marketing a com¬ 
mercial vehicle. It claims to nave sold 
more than 4000 units, of which one 
quarter are used on the road. 

Encyclopedia on one disc? 
Doctors Alan E. Bell and Robert A. Bar- 

tolini of RCA Laboratories, US, have 
received a US patent for a recording 
method that makes it possible to put 100 
billion (that's billion, not million) bits of 
information of two sides of a single disc. 

Data is recorded with an intense beam 
from a semic onductor laser, which burns 

volume encyclopedia could be stored 
on two sides of one disc. It may also be 
possible to store X-ray images which at 
the moment use expensive silver based 
film. Possible applications include word 
processing, still and motion pictures and 
business and government data storage. 

- Radio Electronics 
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If you’re about to buy another printer... don’t. 
Read the small print first. 

The Epson MX-80. It’s not just last year’s model 
updated. It’s a top-of-the-line printer. It’s new. From 
the ground up. And it’s the most revolutionary 
printer to hit the market since Epson invented small 
printers for the 1964 Olympics in Tokyo. Don’t take 
our word for it, though. Compare. There simply isn’t 
a better value in a printer. 

But here’s the fact that’s going to stand the printer 
world on its ear. The MX-80 sports the world’s first 
disposable print head. After it’s 
printed about 60 million char¬ 
acters, you can throw it away. 
Because a new one costs less than 
$50, and the only tool you need to 
change it is attached to the end of 
your arm. 

Now that’s revolutionary, but 
that’s only the beginning. The 
MX-80 also prints bidirectionally 
at 80 CPS with a logical seeking 
function to minimise print head 
travel time and maximise 
throughput. It prints 96 ASCII, 
64 graphic and eight international 

characters in a tacksharp 9x9 matrix. And it provides 
a user-defined choice of 40, 80, 66 or 132 columns 
and multiple type fonts. 

The MX-80 is the first of a revolutionary series 
of Epson MX Printers. These employ the most 
advanced automatic assembly and machining tech¬ 
niques in existence to produce a printer that is 
incredibly versatile, remarkably reliable and extraor¬ 
dinarily inexpensive. It’s a printer that could only 

come from the world’s largest 
manufacturer of print mechan¬ 
isms: Epson. 

If it sounds like we’re proud of 
the MX-80, we are. Not only does 
it do things some of the world’s 
most expensive printers can’t do, 
it’ll do them for you for much less. 
And if that isn’t revolutionary, we 
don’t know what is. 

For further information, 
don't hesitate to contact 
your nearest Warburton 
Franki office. 

Epson. 
• ADELAIDE (08) 356-7333 • BRISBANE (07) 52-7255 • HOBART (002) 28-0321 
• MELBOURNE (03) 699-4999 • PERTH (09) 277-7000 • SYDNEY (02) 648-1711 
• AUCKLAND N.Z. (09) 77-0924 • WELLINGTON N.Z. (04) 69-8272 
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NEWS HIGHLIGHTS 

Teletext adapter from Radofin 
Several television channels in the 

Seven network have been transmitting 
Teletext program material for some time 
now, but many people are not aware 
that they can receive this information on 
their current TV set by fitting a readily 
available adapter. 

Radofin Electronics, a Sydney-based 
company, recently released a compact 
teletext decoder (the Adam 180) which 
can be used with any black and white or 
colour television receiver. The adapter is 
an add-on unit fitted between the out¬ 
side antenna lead and the TV set. Tuning 
is simple, and installation is said to take 
only a few minutes. It is essential 
however that an outside antenna be us¬ 
ed, as an indoor antenna will not allow 
satisfactory reception of the Teletext 
signals. 

Teletext is transmitted during normal 
program times by ATN-7 Sydney, HSV-7 
Melbourne, BTQ-7 Brisbane, NBN-3 

Newcastle and TVW-7 Perth. Informa¬ 
tion currently available includes news, 
police news, weather warnings and 
forecasts, traffic reports, sports and TAB 
results, share and commodity prices, 
food prices, theatre and travel guides 
and a children's page. 

The Adam 180 teletext adapter comes 
complete with remote control and sells 
for $575. Further information from 
Radofin Electronics (Aust), 5 Curlewis St 
Bondi, NSW 2026. 

ABC to trial French teletext system 
The Australian Broadcasting Commis¬ 

sion will start field trials soon of the 
French teletext system "Antiope". 

In the meantime, several commercial 
television stations have been testing the 
British teletext system, with mixed 
results. The British system was originally 
designed for use with UHF TV channels, 
and according to the ABC may not be 
appropriate for the Commission, which 
largely uses low-numbered VHF 
channels. 

Tests of the British system by the ABC 
have shown that the data may be easily 
distorted during transmission on VHF fre¬ 
quencies so that errors and omissions 
can occur. Antiope is fundamentally dif¬ 
ferent from the UK system. Rows of 

characters may be transmitted without 
the need to synchronise them with the 
TV line structure as required by Teletext. 
The French system also allows reduction 
in the speed of transmission to minimise 
the number of errors in the text. 

Where it is vital that the data be 
transmitted accurately, Antiope can be 
adapted to eliminate virtually all errors 
by the use of special data encoding 
systems. 

If the ABC's field trials are successful it 
will recommend that the Antiope system 
be considered by the Department of 
Communications for adoption in 
Australia — a move which would be 
strongly opposed by some commercial 
stations. 

Business Briefs: 
• By 1984. Western suppliers of communications equipment may be 
doing more than $250 million worth of business in China. By contrast there 
is likely to be little return on the significant investments which ITT and other 
companies have made in developing an export trade with the USSR, accor¬ 
ding to a report from International Resource Development Inc. 

• Dick Smith Electronics Pty Ltd has announced that it will open a sales 
office in New Zealand shortly. Initially the branch will carry a selected range 
of Dick Smith products, including the System 80 computer. 

• During March the A & R Soanar Electronics Group opened their 
Queensland branch and warehouse in Brisbane. The group now has bran¬ 
ches in all mainland states of Australia. The new branch is located at 11 9 Ab¬ 
botsford Road, Mayne, 4006. 

• Mr Barry J. Leather has been appointed Instrumentation Department 
Manager at the North Ryde Division of Amalgamated Wireless (Australasia) 
Ltd. 

Video equipment — 
big $$$ by 1985 

By 1985, the annual sales value of con¬ 
sumer video equipment, excluding TV 
receivers and video games, will have 
reached $2.4 billion in the US and $3 
billion in Europe, according to a new 
report from Mackintosh Publications Ltd 
of Britain. 

The Mackintosh report, entitled "VCRs, 
Cameras and Blank Tapes" predicts that 
the most important product in Europe 
will be the video cassette recorder, with 
around 40% of the market. Video 
cassette tapes and cameras will account 
for a further 25% of the market each, 
with the remaining 10% going to 
videodisc players and large screen televi¬ 
sion projectors. 

Meanwhile the timetable for 
worldwide introduction of the VHD 
video disc system has been announced 
by Mr Gary Dartnall, president of VHD 
Programs Inc and VHD Disc manufactur¬ 
ing Co. Both companies are joint ven¬ 
tures by General Electric Co, Victor Co of 
Japan, Matsushita Electric Industrial Co 
and Thorn-EMI of the UK. 

The VHD - Video High Density - disc 
system will be introduced in Japan in Oc¬ 
tober by JVC and Matsushita, with an 
opening library of 100 film titles. US sales 
of the VHD system will begin in January 
1982. 

Negotiations for first run movies, 
shows and other entertainment and 
educational material are currently in pro¬ 
gress with major studios. 

Micros invade 
the jet engine 

A new range of advanced fuel control 
systems, designed by Dowty and Smiths 
Industries Controls Ltd of Britain, will 
literally take off this year when a Harrier 
jump-jet fighter becomes the world's first 
military aircraft to fly with a 
microprocessor based fuel injection 
system. 

The Fuel Authority Digital Electronic 
Control system (FADEC) will also be 
flight tested aboard a Westland Lynx 
helicopter and on one or more British 
Airways aircraft. 

"Fuel Authority" control means that 
after the pilot selects the amount of 
power he requires from the aircraft's 
engines the complete operation is taken 
over by the microprocessor. 
Hydromechanical control of engine 
speed is eliminated, saving considerable 
weight and space aboard the aircraft. 
The increased accuracy of the computer 
system also prevents over-running of the 
engine which leads to a reduction in 
engine life. 

FADEC is expected to be fitted to later 
versions of the European Tornado com¬ 
bat aircraft, and will also be available for 
commercial service in a range of civil air- 4 
craft from 1985. 
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The Official Line 
— from the Department of Communications 

Background to the satellite system 

Most readers of “Electronics Australia” would know that Australia is 
developing a National Communications Satellite System. Not very 
many would, however, be aware of just how far along the track we 
are in doing this, or what is involved in the process. 

Tenders for the supply of the system 
close on May 4th and at this stage it is ex¬ 
pected that the satellite system could be 
in operation by mid-1985. 

Background 
The Government first announced in 

October, 1979 that it had decided in 
principle to establish a National Com¬ 
munications Satellite System. This an¬ 
nouncement followed Government con¬ 
sideration of reports from a working 
group of officials and from an earlier 
Task Force which both recommended 
the establishment of a communications 
satellite system in Australia. 

The aim of the satellite is to provide 
television, radio and telephone services 
for people in remote areas of Australia 
and to other areas which do not receive 
these services adequately. As well as 
this, the satellite system would be able 
to distribute high speed data com¬ 
munications and improve other services, 
such as navigational communications. 

After the October 1979 announce¬ 
ment, a Satellite Project Office was 
established within the Postal and 
Telecommunications Department — now 
the Department of Communications — 
to develop proposals for establishing the 
system. This worked closely with other 
bodies such as the Overseas Telecom¬ 
munications Commission, (OTC) the 
Australian Broadcasting Commission 
(ABC), Telecom Australia and the 
Department of Transport. 

At present, OTC is the authority 
designated to own and manage the 
system until final decisions on ownership 
arrangements are made. 

The Department of Communications, 
largely through what has now become 
the Satellite Policy and Co-ordination 
Division, provides overall policy advice 
to the Government on the role of the 
satellite and on issues such as financial 
implications, Australian industry involve¬ 
ment and employment aspects. 

The Government has announced that it 
is examining the possibility of operating 
the spacecraft part of the system through 
an arrangement whereby private enter¬ 
prise could take up to 49% of the share 
capital of an operating company, with 
the Government holding 51%. 

Expressions of interest in investing in 

such a company were called for from 
private companies in November last 
year. At the time of writing (March) 
discussions are being held with all 
organisations which have indicated they 
are able to invest a minimum of $1M. So 
as not to exclude small investors, ar¬ 
rangements are being considered 
whereby some 3-4% of the private enter¬ 
prise equity in the satellite company 
could be set aside for small investors. 

If it is decided to form such a company, 
it is understood that it be set up in time 
to participate in the evaluation of 
tenders for supply of the satellite system. 
The company would place the final 
contracts. 

How the Satellite System will work 
The system will be made up of a space 

segment and an earth segment. The 
space segment will be composed of the 
satellites and the associated ground con¬ 
trol stations - tracking, telemetry, con¬ 
trol and monitoring stations. 

It is envisaged that initially there will be 
three satellites. Two of these will be in 
orbit, - one operational and one stand¬ 
by - and one will be a spare on the 
ground. There is also an option for a fur¬ 
ther satellite, if required. 

It is planned to locate the satellites in 
geostationary orbit above the equator to 
the east of Australia and to operate in 
the 11/14GHz frequency band. 
Clearance for this has been sought from 
the relevant international body. 

Each spacecraft will have 15 
transponders, or in lay terms receiver/ 
transmitter devices. Four of these will 
each have a 30W power output and the 
remainder will each have an output of 
15W. 

The 11 lower-powered transponders 
will carry nationwide services such as 
telephony and data communications, 
with one beam covering the whole of 
Australia. The four high-powered 

transponders, however, will each be 
allocated to one of four smaller beams - 
one for Western Australia, one for South 
Australia/Northern Territory, one for 
Queensland and the other for NSW, Vic¬ 
toria and Tasmania. 

The combined effect of higher power 
in the satellite and smaller coverage 
areas on the ground will enable ABC 
television and radio services to be 
received via small, inexpensive earth sta¬ 
tions at homesteads and small com¬ 
munities in remote areas of Australia. 

Bookings have now been made with 
NASA for launching of the Australian 
satellites by either the Space Shuttle or 
the Delta launcher. A further option 
under consideration is the European 
Space Agency's "Ariane" launcher. 

The earth segment will comprise the 
wide range of earth stations transmitting 
and receiving the communications 
signals for television, radio telephone, 
data etc. Relatively large earth stations 
with antenna diameters from 8-11 
metres will be located in each capital ci¬ 
ty. At the other extreme, smaller earth 
stations will be located in more remote 
regions and homesteads throughout 
Australia. 

Isolated homes and communities 
receiving television and radio services 
via the satellite's high-powered 
transponders will generally own their 
own earth stations. Earth station owner¬ 
ship will also be open to private sector 
users of the satellite system. 

Services via Satellite 
In its first "generation" — the first seven 

years or so — the satellite system will 
provide a number of services for both 
public and private sectors, and these 
may be extended in later years. 

At first the satellite system will provide 
ABC radio and television services to 
remote communities and other areas; as 
well as telephone services, aircraft safety 
control communications and a variety of 
data services including facsimile and 
computer data transfers. The system also 
has the capacity to distribute other forms 
of broadcasting, and decisions still have 
to be made on how this capacity should 
be used in terms of commercial, special 
interest, educational and other broad¬ 
casting interests. 

A national communications satellite 
system will certainly have a profound im¬ 
pact on Australian communications ser¬ 
vices and will be an important step in the 
application of satellite technology to 
Australia's communication 
requirements. 

R. B. Lansdown, Secretary, 
Department of Communications. 

IBM for home computer market? 
Disco-Vision, the IBM-MCA joint venture and company formed to market 
video discs and players, could be IBM’s entry into the consumer electronics 
market, according to a report by International Resource Development Inc, a 
market research company. If IBM is successful in videodisc marketing it may 
expand into the growing personal and home computer market. 
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STRING SYNTHESISER 

Due to unprecedented demand we now have new 
stocks of this fantastic synthesiser. 

This complete kit includes professional Italian made 
49-note keyboard, all timber cabinetry, and all 
components needed — down to the last nut and bolt. 

It comes complete with a comprehensive 35-page 
instruction and assembly manual! 

Anyone considering the purchase of a string 
synthesiser would be mad not to check this out. 

This is the fabulous English designed unit capable of 
synthesising: 

And the price for all this wizardry? just 
plus $10.00 shipped anywhere in Australia. 

• String section of orchestra (i.e. a 
chorus) 

• Single stringed instruments 

• Brass, e.g. Trumpet sounds 

• Woodwind, e.g. Clarinet 

• Organ 

• Piano Accordion 

• Even a “Mighty Wurlitzer” effect! 

• Plus several combinations of 
above!! 

$445°° 
-V 

SHOWBAG 
SELLOUT 

What can we say but “Thanks” 

As you know, last April we 
advertised our goodies for 
enthusiasts. Well, the demand 
was fantastic as well as the 
complimentary comments about 
our brand new store layout. If 
you have not visited as yet — 
why not do so soon? 

Remember, we are open 7 days 
a week and we probably have a 
broader range of components 
and kits than your present 

200W (RMS)FULL 
RANGE P.A. BIN!! 

You asked for it — a kit version of those 
heavy-duty P.A. Bins! This professionally 
designed pre-tuned Bass-reflex enclosure 
contains a massive 18'” — yes 18’ — 
Celestion 200 watt main driver 
especially cone-stiffened for higher power 
Bass or general PA work. Also included 
are 2 x 100 watt Piezo horns. System 
crossover is around 2KHz. 

Complete kit includes all pre-cut panels. 2 
horns, 18" driver, cannon connector, etc. 

Build this system yourself and save a 
fortune on built-up prices. Remember 200 
watts RMS capability!! 

ONLY 

$495°° 
complete 

+ $20.00 sent anywhere in Australia. 

E. A. Graphic Analyser Kit (E. A. March ”81) 
Complete kit of parts including transformer. 
modulator. Xtals, front panel, etc.$89.00 
Colour Option.$20.00 
Horwood Box to suit .$14.50 

E.T.I. 477 Mosfet Amp Module (E.T.I. 
Jan-March ”81) 
Complete kit including high voltage 
Hitachi Mosfets, fibreglass P.C.B., 
pre wound coil, etc.$59.00 
Cast front panel .$39.50 
Power Transformer.$39.50 
Other components for 5000 amp available. 

“Le Gong" Kit (Refer E. A. Marcn '81).$13.95 

“P. C. Birdies" Kit (Refer E. A. May 81) only 
.$14.95 
Contains all parts, including Jiffy Box, I.C., P.C.B. 
etc. 

2 Channel Infrared Remote Control Kit (Refer E. 
A. May '81) Complete kit of parts.$65.00 

Sound Level Meter Kit (Refer E. A May 81) 
Complete kit of parts for this project including 
high quality electret mic. insert.$39.50 

Jaucar Shop Hours: 
Mon — Sun — 
9AM - 5.30PM 

19 

P.C.B.’s for many other current projects available. 

UHF Masthead Amp Kit (Refer E.T.I. April 81) 
Complete kit of parts including fibreglass boards, 
OM350, power supply, etc.only $35.00 

380 Sussex St Sydney 2000. Ph 264 6688 

PAP CHARGES: 
J ORDER VALUE CHARGES 

I S 5 S9 99 $1 OO 

1 S 10 S24 99 $? OO 

I S 25 S49 99 S3 OO 

I S 50 S99 99 $4 OO 

| SIOO or mon* S* r>0 
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power suppW BUT U ^ 
• As a phone ™ot"Xo' , the business person 
• As a diction/transcnb* ^ fav0urite cassettes on 

J SS,:,Tnd"d0'cas5.n.S- MESSAGES THROUGH TO 

machine which is appioved 

THEY’RE TURNING 
W*" ft., T O 

F2SsSS«5 
l^SSSsrJs: 
WgflSgiiMe* 

——“-rSisS 
lam.1. TO. *“V'”NovMOtomp,«. 

1 stock* Cat X-1199 

for SAf 
Cat 0-H02 

pgoT/wfi c«cif •OTJJ* f 
F Now 

locates 
, > TO- " ‘ Mftn, 

at mT price 

Cat Y-1065 

«5; S?■£ i 
JllSI *ecAiotog, (J j 

who 

■PING.. 
$4950 

IBUDGET KEY 
I For the novice or anY- / gA p Af TMJK ,0/ - 

I one who wishes to ■•"Rf Flfc w 

rrx,*T code $-79o^>4; 
I used in the Morse Teach yourself Morse 
I Practice kit in Oick Leam Morse the easy way These tapes 

I Smith s Funway kits, will teach you in the convenience of your 

I Cat. 0-7105 own home (or shack) Speeds from 

5wpm to 15wpm in graduated steps 

K 

N 

$790 
se fly. 

*149 

jST 1* 
u«asasc,ewrf, even ^ 
,0f<Joe a( j lver'hcellent &OA/Tft ^ 

'«« cLr «*«* 3A c m’ROl 
:us>roeZ7mirs Cat *,1 

$1 75 Ideal for Novice licence or 7 calls GIVE ^ 

IT A GO!!' Cat 0-7106 

COLOURED GLOBES 

Great 100W par 38 floodlights in | 

I 4 colours: 

Yellow S-3850 

Rad S-3852 

Blue S-3854 

Green S-3856 

PARTY TIME! 
I Get your party going with this versatile Musicoloi 

I kit Accepts an audio input from almost any 

I amplifier and uses the information to control 3 *°v 
■ channels of light Easy to build It will provide 

I endless enioyment to you and your fnends 

■ Cat K-3140 

$795c\^>< 

r WATCH 
THIS SPACE C* 

AND FIND OUT WHAT YOU MISSEo' 
Each month all of our stores feature an 
outstanding special which is actually 
BELOW COST' N B Specials are strictly 
while store stocks last 
Don t miss out1 

LAST MONTH: ( 
VERSATILE TOOL BOX. Cat. H-2600T 
Was $22.90. Reduced to $14.12! 

SAVIN6$8.78! / 

tfjff ^la Cdl L-OOiD 

11650 

ra 

PARTS FOR NEW KITS 
See also our advert elsewhere in this magazine with 

new kits since our last catalog. 

HOT CANARY (See EA May) 
Complete kit. inc inst K-3395 SI 4 95 
PCB only H-8396 $2 25 

SPEED SENTRY (See EA May) 
Complete kit. me inst. K-3245 S1175 
PCB only H-8399 $1 95 

INFRA RED REMOTE CONTROL (See EA May) 
Full kit. inc inst. K-3380 $63 95 
PCB only H-8397 $6 95 

dB METER (See EA May) 
Complete kit. inc inst K-3476 $34.50 
PCB only H-8398 $2 35 

UHF TV DOWNCONVERTER (See ETI May) 
Full kit. inc inst. K-3235 $32 50 
PCB only H-8637 

UNIVERSAL RELAY DRIVER (See ETI May) 
PCB only H-8638 

(All parts for this kit are normal stock lines) 

SYSTEM 80/TRS 80 SERIAL INTERFACE (See EA April) 
Full kit. inc. inst. K-3608 $57 50 
PCB only H-8394 $7 95 

INFRA RED BEAM RELAY (See EA April) 
Full kit. inc. inst. K-3375 $37 50 

PCB only H-8395 $3 95 

CORE BALANCE RELAY (See ETI April) 
Full kit. inc inst. K-3315 $49.50 
PCB only H-8635 $4 50 

NEGATIVE ION GENERATOR (See ETI April) 
Complete kit. inc. inst K-3335 $41 95 
PCB only H-8634 S3.95 

$69 50 

Our' 
heatsinks< 

will give the best' 

heat transfer <01 your 

money' And you'll save, 

even more on bulk purchases' < * e 

HI EFFICIENCY 
POWERSINK 
For those big |obs 

Mounting surface 

temp nse above 

ambient 60°C @ 

30W heat diss 

75mm H-3422 

225mm H-3426 

TO-3 POWERFIN 
Best possible heat diss 

in smallest possible 

space Thermal rating 

approx 5°C/Watl 

Cat H-3400 

UNIVERSAL 
ALUMINIUM 
Unrversal hole pattern 

allows mounting of 

almost all power 

semiconductors 

Cat H-3401 

MINIALUMINIUM ; 
Ideal PCB mounting suits 1 

transistors. SCR s. Tnacs • 

etc 

Ca* H-3402 

VERSATILE 
POWERSINK 
Mount flat or end 

on. Has side groove 

fins for multiply 

connection Accepts 

2 x TO-3 s 

llndnlled H-3460 

Drilled H-3461 

i«V*4bl< • 

*50 

GREAT 
NEW 

SOLAR CELL! 
' This is a solar cell sector with a very high output 

-450mV “■ 95mA (45mW per cell) Join 

If you 
want to 

build that 

special door chime 

or electronic organ 01 even |ust to expenment 

m sound this amazing 1C is where you start' 

The TMS1000 is a dedicated musical 1C as 

used in oui programmable mini organ (see 

catalogue) IMAGINE THE USES' 

WHATApici?^ 
Great for many protects 

You'll save heaps' Check 

these features 

• Loop stick AM antenna 

• Accepts 12-16V DC 

• Overload protection 

• Built in FM muting 

• Built in 19kHz notch 

filters MPX stage 

• Output preamp 

► High image refection 

over 50dB' 

»IUS MUCH MORE' 

50 

(Above prices Er dates are from magazine estimates only. 
We cannot guarantee that the articles will appear when 
specified. * Price unavailable at time of going to press). 

$3.50ea. 
$9 5088. 

$12588 

08088. 

750ea. 

v< 

. them together for higher outputs in voltage fa 

. current The versatile 60 degree segment can be 

I loined together to form a 60mm dia circle (in 6 $ 

J parts) with over 2 5 volts output' What s more 4m 

i IT S EASY TO SOLOER TO1 Think of the applications'" Z-‘ 

Cat F-4610 

OUR SWITCHES ARE WEST! ^Learning has never 

been so enjoyable i Our most popular switch** Low in cost, 

quality Ideal for many applications 

OPDT Sub Mini Slid* Sw S-2010 40Cea 
SPOT Toggle 240VAC 1 5A S-1173 $1.45 
SP Mini Push Button Nor open S-1102 45C 
DPDT Toggle Sw 240VAC 3A S-1393$2.75 
We have micro switches pushbuttons, rotary switches 

illuminated switches. PCB OIL switches b MUCH MORE' 

Compare our prices You'll save even more if you buy in bulk1 

DROP IN & SEE OUR HU6E RANGE! 
% 

TEST IT! 
Tests bipolar transistors. 

FET s. diodes Ef even 

SCR s & PUT s. Easy to 

build £t is ideal for be- 

gtners. servicemen & 

schools. A valuable 

piece of test ^r- 
efuipment'^V 

Cat. , 

K-3052 

Cat. Y-9000 $85 

Mountain air in your^ 

office7 Yes - with this 

negative ion generator. 

Get rid of bad smells, 

dust & other particles. 

Doesn t produce harm¬ 

ful Ozone 

I2VFLU0R051250/ 
Take anywhere Dortable fluoro liaht^ 

MIX’ 
MASTER 

Want to save a heap on batteries’ Try these value- 
packed NiCads1 They re dearer at the start, but you 
can charge them over and over again> 

And now we have C4 ft O' sire NiCads. too at bargain 
prices! So why not up-date now end start saving1 

NOTE C' ft O' NiCads come in packs of two. AA size 
Nicads ere supplied individually 

‘C’ SIZE 1.2AH 
‘D’ SIZE 1.2AH 
POPULAR (AA’s 

Cat. S-3302 Pk 2: ! 

Cat. S-3304 Pk 2: ! 

Cat S-3300 Each I 

17.50 
;7.95 
12.05 

Save more if you buy in bulk!!! 

NICAD BATTERY CHARGER 
Great for charging anything up to 12 volts' y 

Will charge from six to ten 1 2 Volt batteries W 

at a time The current automatically adfusts 

FULLY APPROVED and it’s only f 

Cat M-9517 

$1150 

SPEAK & SPELL It actually talks' 

Develop your child s skills in spelling pronunciation b 

reading The unit pronounces the word while the 

student keys in the spelling It tells you if you re right 01 

wrong & even keeps a score' Has a vocabulary o» over 

200 most commonly miss- spelt words Complete with 

32 page guide 

Cat Y 1300 $79.00 

SPEAK & READ 
Develop your child's vocabulary word meaning b 

leading comprehension Offers 6 games b activities to 

play Use alone 01 with friends Makes it ideal for 

migrant English education* Complete with 64 page 

book You can Read! 
Cat Y-1313 $99.00 

SPEAK & MATH 
The microprocessor 1C in this unit can generate over 

100 000 maths problems 6 talk to you giving you a 

problem b telling you if you re right 01 wrong Added 

games make learning fun Supplied with 32 page 

book Math Talk Each unit has a battery savei device 

Cat Y-1310 $89.00 

$5.50ea. 
$5.9588. $14 

Take anywhere portable fluoro light* 

comes complete with cigarette 

hghter plug. Use a a map 

■reading light, for the caravan 

boat, garage etc. 
Well not^^.^ Versatile and 

quite, but this inexpensive 
unit can mix 4 signali^y y. ] 082 

(mic, tuner. Ttable etc) 

into 1 signal for amp or 

recorder Cat F-22 

95 

!► With this 3-way antenna switch, youi f 

Uproblems are over' Use up to 3 antennas 

I* for youi CB Ham radio Handles 150 

•watts at 30MHz Ideal for base 01 " ~ 

■ mobile use' Cat 0-5206 • -A 

$0“ 
You may 

annoying youi neighbour' 

by interfering with his TV set' 

kSave yourself the hassle (fa perhaps a “ 

broken nose) w>th this low pass filter 

30MHz cut off low loss 50 ohm 

11 75. 

WOULD you LIKt TO 
WORK WITH US? 

Dick Smith Electronics is expanding - 
if you’ve been watching your local 
press you’ll probably have noticed 
this already! 
Opening new stores requires new staff. 
Good staff. Electronics enthusiasts 
who can be trained to become pro* 
fessional sales people and managers. 

If you’re talented and enthusiastic, 
we offer good wages and conditions. 
If you’re above average, promotion 
can be very rapid. (One of our sales¬ 
men became general manager three 
years later!) 

No matter what area you live in, if 
you’d like to work with us, drop us a 
line. When we open a store in your 
area, we’ll be in touch . . . 

Send your application to: 
The Personnel Manager, 
Dick Smith Electronics Pty Ltd 
PO Box 321, 
North Ryde, NSW 2113 

WOULD YOU LIKE TO BE A 
OICK SMITH RE SELLER? 

How would you like to |0in the hundreds of successful 

Dick Smith re-sellers, spread right across Australia? 

If you re interested, why not give our wholesale division a 

call Sydney (02) 888 3200 9AM - 5 30PM weekdays 

It could be the start of something big . . 



anew generation in uhf cbT 
The 2e,uxe Apollo 40 ch a j .. 

Transceiver 
had ~ «»••«. ■« buvma a UHf T„.... £7P4°°u^ uh; rnsce'ver w"h -- 

_ -— ■■■«• mienerence 

J.ULSlIOOkatthes« Matures: 
• nil96 '' Ummated SRF meter. 

I Delayed action squelch circuit, 
gain control. 

Tone control 

\Vz Vf/ -_ 

Green LED channel indicator for sham 
Dimmer switch P ,ma9e “ even in daylight! 

Performance you just couldn't find in less exnen 
^_ expensive equipment. 

"it’s got to be the ; 
best ever sofar^coMpUTER■ vy 

L 12 LEVEL CH un„ha.i2<»'««,,n,',w,‘s 
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Learning to p»a^MfliLcoMPET 

° ^ecr /nnivcufiy 

chessmen 

Chess Improve your skills with this 

Chess Master learning aid. 

You can soon play like a 

professional! Solve problems 

in the least number of moves. #9 mZOO 
Play alone or with others 

and experience the different 

tactics and checkmates etc Cat y-1257 
Complete with 7 booklets 

each containing 50 moves - 

that s 350 moves to play! 

Did you miss out? 
Last month EA b ETI included our FREE 1981 

catalogue, packed with goodies for the eager 

enthusiast If you missed out. don t worry Just send 

75C (PbP is free) to our Mail Order Centre Address 

below INCLUDES 30 PAGE DATA SECTION"' 

$245 
wholesale 

MAIL COMPETITION 

PRIZEWINNER 

^enable you to pick y0Ur o 

**'«» c°de so yi 

- switch it off l 

29 
ov, 

with you 

anywhere VHF 

reciever Has6bands** 

including AM FM CB AIR 

POLICE TAXI b much more Its 

unique tuning meter also acts as a 

battery indicator Comes complete 

with earphone jack b VHF listening guide Cat 0-2833 

50| 
Cat 1-51001 

Catalogue 
Correction 

Due to an oversight, the price 

and catalogue number for a dis¬ 
continued printer were shown 

on page 6 The correct catalogue 

number for our new low-cost 

printer is X-3252 and the price 

is $495 00 
Our apologies for any inconve¬ 

nience caused 
Oick Smith b Staff 

-OR THE LOVE OF< 
BOXES! 

r Thanks to all who entered our wholesale Give-away competition 

for a fabulous System 80 computet and other great goodies 

We received thousands of entries 

Congratulations to: 
Graeme Ryder: Jmdabyne NSW - 1 st prize Dick Smith System 

80 16K personal computer 

Stephen Morton: Nightcliff NT 2nd prize Dick Smith 

Telephone Answering Machine complete with remote beeper 

Colin Laidley: CoHs Harbour NSW 3rd prize Sanyo Stereu 

Cassette Deck with Dolby Noise reduction 

lPLUS 100 FUNWAY VOLUME 2 BOOKS A 
GIVEN AWAY!!! 

Once again, thanks to all who participated 

Dick Smith & Staff 

Superbly made folded aluminum cases in 

a variety of sizes fitted with rubber feet ' 
and have ventilation slots Look realty 

SIZE CAT 19 10 up 

10? x 56 ■ 83 Cat H 2741 $2.75 $2.55 
ISO . 61 » 103 Cat H 2742 $4 35 $3.05 
150 x 76 i 143 Cat H 2743 $4.90 $4 40 
184 i 70 i : 160 Cat H 2744 $5.45 $5.00 

WICK'S 2IPPYS,’. 
APE BEST! 

r D«k Smith zippy boxes 

aie unique they re the 

ones with slotted safes 

allowing for easy 

mounting of PCB s etc 

Insist on them1 

Our 2nd Perth store is 

NOW OPEN 
Hey you lucky Western Ausses you w got 

another store1 You! find the same rekable b 
fnendty service and a vwle range of goodes for 

the etectroncs enthusiast and professorial We re 

lust a short wak form the Carousef shoppng 

centre at the comer of Albany Hghway and 

Wharf Si Ph 451 8666 SEE YOU THERE1 

yfFIiFiM 
j-. ■ ■ 

DICK SMITH ELECTRONICS 
NSW® AUBURN: 145 Parramatta Rd 648 0558 ACT • FYSHWICK: 96 Gladstone Street 80 4944 

BLAKEHURST: 613 Princes Hwy. 546 7744 QLD • BURANDA: 166 Logan Rd. 391 6233 
• BROADWAY 818 George Street. 211 3777. 
• BROOKVALE: 531 Pittwater Rd. 93 0441 
• CHULLORA: 147 Hume Hwy. 642 8922 
• GORE HILL: 162 Pacific Hwy. 439 5311 
• PARRAMATTA: 30 Grose Street 683 1133. 
• SYDNEY: 125 York Street 290 3377 
• WOLLONGONG: 263 Kiera Street 28 3800 

DICK SMITH MAIL ORDER CENTRE: _ 
PO Box 321, North Ryde, N S W. 21 13. Ph: (02) 888 3200. nights please phone your local store to check before coming 

SERVICE CENTRE LANE COVE E» WATERLOO RDS. NORTH RYDE NSW PRICES CORRECT FOR MONTH OF PUBLICATION 
2113. PHONE (02) 888 3200. 9AM TO 5PM MONDAY TO FRIDAY ONLY OR WHILE STOCKS LAST. 

WA 

CHERMSIDE: 842 Gympie Rd. 59 6255. 
• ADELAIDE: 60 Wright Street 212 1962 
• MELBOURNE: 399 Lonsdale Street. 67 9834. 
• RICHMOND: 656 Bridge Rd 428 1614 
• SPRINGVALE: Dandenong St S'vale Rds. 547 0522. 
• PERTH: 414 William Street. 328 6944 
• CANNINGTON: Wharf St St Albany Hwy. 451 8666 | 

SHOP HOURS 9AM T05 30PM MONDAY TO FRIDAY. NOON SATURDAY 

(Brisbane stores half hour earlier) Some stores are open on late shopping 

BUYING BY MAIL? 1 
ORDER VALUE: PAP 
S5 (min) to S9 99 $1 00 
$10 00 to $24 99 $2 00 
$25 00 to S49 99 $3 00 
S50 00 to $99 99 $4 00 

SI00 or more $5 50 

NOIL These chaiges apply tu guilds sent by post u> 

Austialia only large and bulky items cannot he sent by 

MAJOR DICK SMITH RE-SELLERS- 
Luted below are re-sailers who stock a large proportion of our lange However we cannot 

guarantee that they will have any or all of the items ot at the same prices, as those shown here 1 
ATHERTON. QLD: Tableland Radio Service 
2 Jack Street Phone 912 017 

BENDIGO. Vic: Sumner Electronics 
95 Mitchell Stieet Phone 431 977 

BLACKHEATH. NSW: Goodwin Electronics 
123 Station Street Phone 878 379 

BROKEN HILL NSW: Crystal TV Rentals 
66 Crystal Street Phone 6897 

CAIRNS. OLD: Thompson Instrument Services 
79-81 McLeod Street Phone 512 404 

COFFS HARBOUR NSW: Cofts Harbour Electronics 
3 CoHs Harbour Plara. Park Ave Phone 525 684 

OARWIN NT: Kent Electronics 
42 Stuart Highway Phone 814 749 

DUBBO. NSW Selekta Sound 
31 Talbragai Street 826 979 

EAST MAITLAND NSW: East Maitland Electronics 
Cnr Laws b High Stieets 337 327 

FAIRY MEAOOW. NSW: Trilogy Wholesale Elect 
40 Princes Hwy Phone 831 219 

GERALDTON. WA: KB Electronics & Marine 
361 Main Terrace Phone 212 176 

G0SF0R0. NSW Tomorrow s Electronics & Hi Fi 
68 William Street Phone 247 246 

HOBART TAS: Aero Electronics 
123a Bathurst Street Phone 348 232 

KINGSTON TAS Kingston Electronics & Records 
Channel Court Phone 296 802 

LAUNCESTON. TAS Advanced Electronics 
5a The Quadrant Phone 317 075 

LISMORE. NSW Decro Electric 
Magellan St b Bruxner Hwy Phone 214 137 

MACKAY OLD: Stevens Electronics 
42 Victoria Street Phone 511 723 

MARYBOROUGH. QLO: Keller Electronics 
218 Adelaide Street Phone 214 559 

MORUYA NSW Coastal Electronics 
43 Vulcan Street Phone 742 545 

MT GAMBIER. SA Hutchesson s Communications 
5 Elizabeth Street Phone 256 404 

MUSWELLBROOK. NSW Silicon Chip Electronics 
Suite 3 98 Budge Stieet Phone 43 1096 

NAMBOUR QLO: Nambour Electronic Shop 
Shop 4 Lowan House Ann St Phone 411 604 

NEWCASTLE NSW Elektron 2000 
181 Wharf Road Phone 262 644 

ORANGE NSW M&W Electronics 
48 McNamara Street Phone 626 491 

ROCKHAMPTON QLD: Purely Electronics 
15 East Street Phone 21 058 

SOUTHPORT. QLD: Amateur s Paradise 
121 Nerang Street Phone 322 644 

TAMWORTH NSW Sound Components 
78 Brisbane Street Phone 661 363 

TOOWOOMBA QLD: Hunts Electronics 
18 Neil Stieet Phone 326 944 

TOWNSVILLE. Qld: Tropical TV 
49 Fulham Rd. Vincent Village Phone 791 421 

TRARALGON. VIC: Power N Sound 
147 Argyle Street Phone 743 638 

WAGGA. NSW Wagga Wholesale Electronics 
82 Forsyth Street 

WINDSOR NSW: Hawkesbury Electronic Centre 
lit George Street Phone 773 411 

W000NGA VIC: A & M Electronics 
78a High Street Phone 244 588 

WHYALLA NORRIE. SA Mellor Enterprises 
Shop 2 Forsythe Street Phone 454 764 

If you prefer we will despatch your order by Comet Road 

Freight to anywhere in Austialia for only S7 00 that •> 

below what it costs us1 large and bulky items air 

normally sent by Comet unless you specify diHerently 

(eg by rail or air you pay freight on delivery) 

computer HOTLINE 
Want to know more about our computers? Or 

maybe you're having problems and need advice. 

For friendly, helpful information on System 80 

or Sorcerer computers, or on any of our 

peripherals, phone our Computer Hotline: 

Monday - Friday. 9 - 5.30 QQQ OflflO 
on Sydney (02) ODD LUUL 

Dear Customers, 
Quite often the products we advertise are so popular they run out 

withm a few days Or urtforseen circumstances might hold up 

goods so that advertised lines are not in the stores by the time the 

advert appeals Please don t blame the store manager of staff 

they cannot solve a dock strike on the other side of the world, or 

even locate a shipment that has gone astray 

What we ate trying to say is that if you aie about to drive across 

town to pick up a particular line at a Dick Smith store, why not 

give the stoie a nng first (addresses and phone numbers 

opposite) |ust m case1 Thanks 
Oick Smith and Staff 



Electric vehicles 
must come 

Electric vehicles hsve been “just sround the corner” for yeers 
now. In this article the author reports of recent developments in by BRIAN DANCE 
Britain. 

There is enormous interest in the 
development of electrically powered 
vehicles throughout the world at the pre¬ 
sent time. Undoubtedly much of this in¬ 
terest has been created by the escalating 
prices of hydrocarbon fuel, but even 
without this factor electric vehicles have 
many advantages which make them at¬ 
tractive. For example, electric vehicles 
are much quieter than petrol driven 
vehicles and are far quieter than diesel 
powered vehicles. In addition, electric 
vehicles do not pollute the atmosphere, 
(although the power station supplying 
the electricity does). 

In view of these advantages, one may 
well wonder why it is that we do not see 
many more vehicles powered by elec¬ 
tricity on our roads today. In fact, many 
electrical vehicles are used in factories 
for moving fairly heavy items over 
relatively short distances and in Britain 
the daily delivery of fresh milk usually ar¬ 
rives by an electrically powered "milk 
float". But there are few other electrical 
vehicles on the roads at the present 
time. 

Limitations 
The main disadvantage of the electric 

vehicle at the present time is that the 
total amount of energy which can be 
stored in a battery system of reasonable 
size and weight is rather limited. For ex¬ 
ample, the 66 small electric Enfield cars 
purchased by the British Electricity Coun¬ 
cil for long term tests had a range of bet- 
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ween 39 and 90km from a fully charged 
set of batteries, while most electric 
vehicles designed for commercial use 
have ranges of around 80km. 

Another disadvantage of the electrical¬ 
ly powered vehicle is that its maximum 
speed is normally much less than that of 
a typical petrol or diesel powered vehi¬ 
cle of similar design. For example, the 
Enfield 8000 car is quoted as having a 
maximum speed of some 64km/hour 
with an acceleration time from rest to 
48km/hour of 12.5 seconds. In Britain it 
can occasionally be annoying to have to 
drive behind a milk truck travelling at a 
very slow speed in road conditions 
where one is unable to overtake it. 

Thus the present situation is that elec¬ 
trically powered delivery vehicles for ur¬ 
ban use are a reality. Practical electrically 
powered cars are much more difficult to 
design simply because the average 
motorist expects to be able to use his 
vehicle not only for regularly commuting 
a few tens of kilometres each day to and 
from the office, but also for much longer 
journeys when on holiday or on long 
business journeys. 

No car is likely to be successful and sell 
in very large numbers if there is much 
possibility of the battery becoming 
discharged and leaving the occupants of 
the car stranded in some isolated place. 
Although many people feel that this pro¬ 
blem will be solved with the develop¬ 
ment of an advanced battery which 
would extend the operating range of an 

electrically powered vehicle, it still 
would not provide the flexibility one ex¬ 
pects of the modern vehicle. 

A possible solution would be an exten¬ 
sive chain of stations able to exchange 
vehicle battery systems quickly and 
economically. However, this is not very 
practical, since large battery systems for 
vehicle propulsion take time to change 
and the cost would be appreciable 
especially if a service vehicle had to 
make a long journey to do the work. In 
addition, such an extensive chain of ser¬ 
vice stations would not be economically 
feasible until a very large proportion of 
cars were electrically powered. It is the 
old story of "Which comes first, the 
chicken or the egg?" 

The hybrid 
Many people feel that the "hybrid" 

vehicle is the best proposition for the 
small car, since it would offer the full 
mobility of a conventional petrol 
powered car, but with greatly reduced 
fuel consumption. Such a car would have 
both an electric motor and a small petrol 
engine. 

In Britain, Lucas Industries Ltd is con¬ 
sidering both "series hybrid" and 
"parallel hybrid" cars. Series hybrid 

TOP OF PAGE: Front-wheel drive and 
microprocessor control are features of 
this GE/Chrysler electric car. Vehicle is 
powered by 18 lead-acid batteries. 



Lucas/Bedford electric van with detachable battery pack withdrawn for maintenance. 
(Photo courtesy Lucas Industries Ltd.) 

vehicles employ a petrol engine to drive 
a generator which charges the battery 
system, whereas in the parallel hybrid 
system the petrol engine can be directly 
coupled to drive the wheels. 

A series hybrid vehicle can have quite a 
small petrol engine, since it must provide 
only the average power required for the 
journey and not the much higher peak 
power required to climb a hill or to ac¬ 
celerate rapidly. Although the electric 
motor of a series hybrid vehicle tends to 
be larger than that required in a parallel 
hybrid type, the motor can be used to 
recover power from regenerative brak¬ 
ing. In this type of braking the motor is 
used to convert some of the kinetic 
energy of the vehicle into electricity 
which is stored in the battery system. 

However, Lucas feel the parallel hybrid 
type would probably provide the best 
fuel economy when used in heavily con¬ 
gested urban areas linked together by 
long stretches of open roadway. In areas 
of higher population density, where a 
journey may consist of long stretches of 
slow, congested major roads in addition 
to the high traffic densities found in inner 
cities, the series type hybrid may well be 
the more sensible choice. 

At the present time Lucas is working on 
the series hybrid type of vehicle, which is 
felt to be more attractive for British 
conditions. 

Lucas are aiming their hybrid vehicle 
design at motorists who commute 
some 30 or 40km to work each day and 
who occasionally make much longer 
journeys. Petrol would be used only on 
the longer journeys and then only for a 
part of the journey. 

The charging of a battery from a 
petrol engine followed by conversion of 
the chemical energy of the battery into 
mechanical work is much less efficient 
than using the petrol engine to drive the 
wheels directly; thus on such parts of the 
journey Lucas feel the petrol consump¬ 
tion may be quite high (perhaps about 
9km/litre). However if such journeys 
amount to only about 10% of the total 
distance, the average petrol consump¬ 
tion could be some 90km/litre - plus the 
cost of the electricity used to charge the 
vehicle batteries. 

This charging would be done at night, 
taking advantage of the cheaper off-peak 
electricity rates available in many 
countries. 

Practical driving 
Electric vehicles are somewhat dif¬ 

ferent to drive than petrol or diesel 
vehicles. Although electric vehicles are 
quieter, they are by no means silent. 
There is the whine of the thyristor con¬ 
trolled electric motor instead of the 
noise of a conventional engine, which 
contains most of its energy in the lower 
frequency regions of the audible 
spectrum. 

When an electrical vehicle is sta¬ 
tionary, no noise whatsoever is emitted 
by its power system. Thus if the vehicle is 
stationary at traffic lights, you have to 

concentrate on the fact that you do not 
need to operate a starter motor to re¬ 
start a stalled engine! 

In general, driving an electric vehicle is 
slightly simpler than driving comparable 
petrol-powered vehicles. All one does is 
release the handbrake and push one's 
foot on the accelerator to move the 
vehicle away from rest. 

Electric vehicles must have their bat¬ 
teries recharged, normally after each day 
of use. The batteries must also be top¬ 
ped up with distilled water at suitable in¬ 
tervals and this can be quite a task with 
many cells to be checked. To overcome 
this, the Chloride group has developed 
an "Autofil" system which simplifies the 
topping up process. Autofil is an air-lock 
operated control plug which is fitted to 
each cell. The plugs are interconnected 
by tubing. Water is fed to the first cell in 
the topping-up circuit from a reservoir 
and is then drawn through the system by 
a suction pump attached to the last cell 
in the circuit. This system enables the 
battery to be automatically topped up to 
the correct level, thus saving time and 
reducing maintenance costs. 

Batteries 
The battery is the most costly part of 

an electric road vehicle. At the present 
time, lead-sulphuric acid batteries are 
employed for powering vehicles. There 

are two mains forms of this type of bat¬ 
tery; one employs tubular and the other 
flat plate positive cells. 

Tubular cells are much used in fork-lift 
trucks because they can deliver power at 
a higher level than flat plate cells. They 
derive the name "tubular" from the con¬ 
struction of their positive grid plates 
which consist of a lead top attached to a 
number of round lead rods; each of 
these rods is encased in an individual 
tube (usually made of polyester or 
fibreglass) filled with a paste of lead ox¬ 
ide. The negative grid is flat just as in flat 
plate cells. 

Tubular cells tend to be more com¬ 
pact. The relatively large surface area of 
the anode combined with the ease with 
which the electrolyte circulates around 
the anode material enables a high rate of 
delivery of the stored energy. 

On the other hand, cells in which both 
plates are flat have better ability to 
recover after deep discharges and a 
more gradual rate of deterioration. 

Much work has been put into improv¬ 
ing lead-acid batteries for traction pur¬ 
poses in the past few years, the main aim 
being to obtain more power without in¬ 
creasing the weight, volume or cost of 
the product. For example, the Chloride 
Company is using aluminium connectors 
instead of lead for connecting cells and 
this achieves a useful saving in weight. 
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Electric vehicles — problems still remain 
Battery developments 

As the battery used determines the 
range of an electric vehicle, the impor¬ 
tance of developing new and improved 
battery systems cannot be over¬ 
estimated. The British Chloride Com¬ 
pany has recently signed an agreement 
with the US General Electric Company to 
pool resources in the development of a 
lightweight, high-power sodium-sulphur 
battery which must operate at about 
350°C. Another possibility is a lithium- 
sulphur battery operating at about the 
same temperature, although the sodium- 
sulphur battery is the stronger candidate. 

In the USA, Gulf and Western has 
developed a zinc-chlorine cell which 
holds great promise even though many 
problems remain to be solved. General 
Motors has developed a zinc-nickel ox¬ 
ide cell and has forecast that it will use 
this in the electric car it plans to produce 
in quantities of 100,000 per year by 
1985. Nickel-iron cells also show much 
promise for use in the near future. 

The Chloride Company says that 
sodium-sulphur batteries will increase 
the range of an electric vehicle to about 
three times that of a similar vehicle 
powered by lead-acid cells, although 
lead-acid cells will still be used for 
powering vehicles with less demanding 
duty schedules. One advantage of the 
sodium, sulphur battery is that the elec¬ 
trode materials are cheap and plentiful. 

Most batteries have solid electrodes 
and liquid electrolytes, but the sodium- 
sulphur cell is operated at a temperature 
at which both its electrode materials are 
molten. The sodium and the sulphur are 
separated by a solid electrolyte, beta 
alumina. This electrolyte will allow 
sodium ions to pass through it, but can¬ 
not be penetrated by the uncharged 
atoms. 

Sodium and sulphur are both relatively 
light atoms and it is this which enables 
this type of battery to have a high stored 
power to weight ratio. It can store up to 
five times the energy of a conventional 
lead-acid battery per unit weight and up 
to three times the energy per unit 
volume. 

Sodium-sulphur cells do not contain 
any aqueous electrolyte and do not pro¬ 
duce any gas at all during the recharging 
process. The cells are therefore 
hermetically sealed and require no 
maintenance. 

The sodium-sulphur cell has the con¬ 
struction shown in Fig. 1, the cell being a 
tubular shape. When a current is taken 
from this cell an electron from an atom 
of sodium passes through the steel case 
(which is the negative terminal) to the ex¬ 
ternal circuit. The positively charged 
sodium ion remaining can then pass 
through the beta alumina to the sulphur 
with which it combines to form sodium 
sulphide. In order to do this it extracts an 
electron from the positive central elec¬ 

The Dodge 50 Electric Vehicle developed by Chloride Technical Ltd. Battery packs 
can be seen to the side and to the rear of the vehicle. 

Seal Electrolyte Cell.Case Wick 

Fig. 1: basic scheme for a 300WHr sodium-sulphur cell (Chloride Technical Ltd). 

trode of the cell. The cell is fully 
discharged when all of the sodium and 
sulphur has been converted into sodium 
sulphide. Carbon felt must be added to 
the sulphur, since without it the sulphur 
is a very poor conductor. 

As the sodium is gradually transferred 
through the solid electrolyte to the 
sulphur electrode, the level of sodium 
falls and thus normally reduces the area 
of the electrolyte wetted by the metal. 
This would cause an increase of the in¬ 
ternal resistance of the cell during 
discharge and a gradual reduction in the 
available power. An iron foil wick was 
therefore developed which fits tightly 
around the electrolyte, forming a 
capillary annulus which is filled with 
sodium. If the bottom of this wick is filled 
with sodium, the whole of the elec¬ 
trolyte surface is wetted by capillary ac¬ 
tion, so that the initial quantity of sodium 
required in the cell is that amount need¬ 
ed to produce the rated cell capacity 
plus a small amount to preserve contact 
with the wick. 

In a practical cell the wick is con¬ 
structed in a sandwich form from two 
layers of iron foil separated by graphite 
paper. The latter provides a safety bar¬ 
rier, since it prevents the active material 
from penetrating the cell case if the elec¬ 
trolyte is cracked. The massive metal 
barrier between the electrolyte (which 
contains the sulphur electrode) and the 
sodium electrode also provides a further 
safety measure. 

Each sodium-sulphur cell is 850mm in 
length and 38mm in diameter and can 
store 300WHr of electrical energy. The 
EMF is 2.08V. Although it was initially 
planned to operate these cells in a ver¬ 
tical position, this is not compatible with 
vehicle design and the cells will 
therefore be placed horizontally. 

A battery will consist of a number of 
these cylindrical cells packed into a 
prismatic container with thermally in¬ 
sulated walls. The battery would be in¬ 
itially heated to its working temperature 
using internal electric rod heaters 
powered from the mains. The thickness 
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We’re viewing the 80’s 
on a greater scope. 

BWD have combined the expertise of highly qualified personnel 
with a dynamic management team to forge ahead stronger 
than ever before The strength of our future is reflected in the ever 
increasing demand for our high quality instruments A policy of 
continuous development assures a constant output of original 
and innovative designs for both general and specialised needs. 
BWD manufacture first class instruments, widely accepted for 
their simple, functional designs that can out-perform far more 
complex competitive products 
In the fields of research, design, education and servicing. BWD 
provide a wide range of instruments from pure electronics to 
power line systems and this range will be rapidly expanded 
throughout the 8Q's.___ 

1 BWD 880 POWERSCOPE 4 independent differential channels for 
measurement of phase, voltage and current, across non-isolated 
power line equipment 

2 BWD 845 Variable persistence storage dual trace, delayed sweep 
oscilloscope 30MHz bandwidth. Imv/div sensitivity with »lcm//iSec 
writing speed auto erase and store Mains or battery operation 

3 BWD 820 Versatile portable oscilloscope Dual trace or differential 
25MHz bandwidth 2mV/div sensitivity DC coupled X Y-2 operation 

4 BWD 603B MINI-LAB' A portable laboratory instrument combining 5 
power supplies 2 amplifiers, a wide range function generator and 
sweep ramp in a single unit 

5 A range of power supplies with fully adjustable outputs up to 72 Volts 
5 Amps and 18 Volts 12 Amps 

6 BWD 804 single beam, with isolated ground 10MHz oscilloscope 
Internal or External trigger with auto or level select 

7 BWD 540 portable dual trace 100MHz oscilloscope 5mV/div sensitivity 
with delayed trigger or sweep Mains or battery operation 

IWD INSTRUMENTS Pty. Ltd 
Miles Street. Mulgrave. Victoria. 3170. Phone (03) 561 2888 
DISTRIBUTORS 

Victoria 

Victoria 

New South Wales 

New South Wales 

South Australia 

BWD Instruments Pty Ita 
Melbourne Ph 561 2888 
Browntromcs Pty ltd 
Melbourne Ph 419 3355 
Amalgamated Wireless (A sia)ltd 
Sydney Ph 888 8111 
George Brown & Co Pty Ltd 
Sydney Ph 519 5855 
Protromcs Pty ltd. 
Adelaide Ph 212 3111 

36 1277 
l E Boughen 8i Co 
Brisbane 

western Australia Warburton Franki 
Perth Ph 277 7000 
D 8i I Agencies. Hobart Ph 23 2842 
P H Rothschild & Co limited, 
lower Hutl Ph 66 3581 
W Arthur Fisher limited 
Auckland Ph 59 2629 

Queensland 

Tasmania 
New Zealand 

New Zealand 

AOSH81 

Plug into ‘Eveready’ rechargeables. 

P UNION 1 
I carbideI 

Union Carbide Australia Limited. 
Battery Products Division. 

157-167 Liverpool Street. Sydney. 
Phone: 2690656 

SALES OFFICES: 
Brisbane: 47-49 Sherwood Road. 

Toowong. Phone: 3716877. 
Adelaide: 121 Greenhill Road. 

'Jnley. Phone: 2720611 
Melbourne: 14 Queens Road. 

Phone: 261241.262332. 
Perth: 901 Hay Street. 

Phone: 3212926. 
085 P 781A ' Evereadyand' Union Carbide are registered trade marks 

Our extensive rechargeable 
' range can be charged up to 

1000 times and thus offers an 
extremely economical power 
source to the heavy battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys. 

Please don’t hesitate to call 
for further information. 

EVEREADY 

Rechargeable Nickel- 
Cadmium Batteries. 
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Electric vehicles don’t hold your breath! 
and quality of the thermal insulation 
would be designed to keep the battery 
at its working temperature for about 48 
hours. During its normal cycling opera¬ 
tion the heat dissipated in internal 
resistance combined with the heat 
associated with entropy changes will be 
adequate to maintain the operating 
temperature of the battery. 

Unfortunately the requirement for ther¬ 
mal insulation tends to reduce the 
energy density of this type of battery. In 
the case of large batteries exceeding 
50kWHr capacity, this is a minor effect 
and energy densities of the order of 
150WHr/kg can be attained. However, 
the effect of the thermal insulation 
becomes more and more important as 
the battery becomes smaller and for bat¬ 
teries of under lOkWHr there is little ad¬ 
vantage to be gained over the use of 
conventional batteries. 

Sodium-sulphur battery design is cur¬ 
rently oriented towards use in a 7.5 
tonne delivery vehicle with a range of 
120km; this range exceeds the normal 
daily duty runs of such vehicles. 

Chloride and General Electric are aim¬ 
ing at a 1500-cycle lifetime for the 
sodium-sulphur battery. This has already 
been achieved, but not with all cells 
which have been produced. One of the 
main problems is still the random fractur¬ 
ing of the beta alumina ceramic 
electrolyte. 

The motor 
Electric motors for vehicles have 

various special requirements. They 
generally operate from between 24 and 
96V, but in larger vehicles the operating 
voltage may be as high as 156V or 

A sodium-sulphur cell. It measures 850 x 
38mm and has an EMF of 2.08V. 

mANSMsSStON 

CUTAWAY VIEW of the GE/Chrysler electric car. Features include computer¬ 
ised electronic controls with pushbutton operation; a regenerative braking 
system that recovers energy during braking; an on-board battery charger; and an 
aerodynamic, lightweight body design. Driving range is 160km at 75km/hr. 

sometimes even more. However, the 
generally low voltages result in heavy 
currents which require large copper 
cross-sections in the armature. The heat 
generated under peak load conditions 
cannot be dissipated immediately and 
the iron and copper in the armature 
must be used as a heat sink. 

The motor used in the small Enfield car 
was a 4-pole, 6kW type which could 
deliver 20Nm (Newton/metres) at 2800 
rpm with a peak torque of more than 
150Nm. 

Work is being carried out on variable 
reluctance motors at the Universities of 
Leeds and Nottingham. It is believed that 
the overall cost of such a motor and con¬ 
trol system will be about 25% less than 
the best DC motor system. The elec¬ 
tronic controller for a variable reluctance 
motor can be much simpler and 
therefore more reliable. 

Another important item of equipment 
for electric vehicles is the battery 
charger. In the Enfield electric car a 
charger was built into the vehicle so that 
a mains power connector could be in¬ 
serted just above the bumper bar at the 
rear of the vehicle. The initial charging 
rate was 30A, but this current tapered off 
with charge until the voltage reached 
2.35V per cell, when a lower taper cur¬ 
rent was supplied for a variable timed 
period. 

In the case of vehicles other than cars 
the charging equipment will not normal¬ 
ly be fitted in the vehicle itself. However, 
it is vital that suitable charging rates are 
adopted to ensure satisfactory battery 
life. 
Costs 

The capital cost of an electric vehicle 
with its battery system and charger ex¬ 
ceeds that of a similar petrol or diesel 

powered vehicle. For example; Smith's 
Electric Vehicles Ltd quote the price of 
1524kg payload petrol vehicle as £5416, 
a similar diesel as £6268 and a similar 
electric as £8160 (vehicle itself £4476, 
plus £3077 for a 36 cell 423AHr battery’ 
plus £607 for the charger). Thus electric 
vehicle capital costs are some 50% 
above the petrol vehicle at present. 

On the other hand the electric vehicle 
scores on its low running cost (fuel/elec¬ 
tricity, tyres and maintenance). In the 
case quoted this is £0.0603 per km as op¬ 
posed to £0.135 per km for the petrol- 
engined vehicle and £0.117 per km for 
the diesel vehicle. If one makes certain 
assumptions, such as 45km per day duty 
cycle, reasonable depreciation and in¬ 
terest charges and the fact that no road 
tax is payable in Britain for electric 
vehicles, the overall cost per km travell¬ 
ed is about £0.16 for the electric vehicle, 
£0.24 for the petrol vehicle and £0.235 
for the diesel vehicle. On this basis 
petrol and diesel vehicle running costs 
are nearly 50% more expensive than the 
electric design, all for a 1524kg payload 
capability. 

The widespread use of electric road 
vehicles has been slow to develop, but a 
UK-Danish team believe that electric 
vehicles will take 5% of European sales 
by the year 2000 and 15% by the year 
2025. It remains to be seen whether this 
forecast proves true. 

It is, however, noteworthy that 
Chloride has been producing batteries 
for industrial fork lift trucks since the 
1920s and that submarines use batteries 
as their only source of power when 
submerged. The Berix Company of 
Sweden has even produced a motorcy¬ 
cle which uses a 24V, 1.2kW electric 
motor and has a range of 129km. ® 
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SERVICE IHUMCIANS! 
Specialised 
Soldering 
Tools from... 

SERVICE SITUATION TAKE THIS TOOL GET THIS USER ADVANTAGE 

• No power 

• No time to get power 

• Must work on live gear 

scope — ^ 
1. 40-200 Terminations depending 

on conductor size. 

2. Recharges overnight. 

3. Heats in 6 seconds. 

4. 60 watts — Controllable 
temperature. 

• 12 volt. Battery power available 

only. 

• Outdoor and bad weather 

expected. 

• Service vehicle can get 
within 6 metres. 

SUPERSPEED" 

1. 5 Second heating. 

2. 200 watts if needed. 

3. Controllable temperature. 

4. You can replace tip or element 
anywhere in minutes. 

• Modern sophisticated PCB 

equipment. 

• Accurate & automatic temp, 

control wanted. 

• Components are heat critical. 

SCOPE 

1. Heats in 45 seconds. 

2. Dial any temp. 200°-400°. 

3. Plugs direct to mains. 
No transformer needed. 

4. Accept iron plated tips from 
0.8mm to 6.4mm. 

• Unpredictable soldering situation. 

• Maybe electrical or electronic 
or mechanical. 

• You can't come back to base 
for a bigger or smaller iron. 

SCOPE _ 
SUPERSPEED 

150w 

^ SCOPE 
"MINI" 
75w 

1. 5 second heat up. 

2. Controllable temperature. 

3. Reserve heat for any normal job. 

4. 4 volt safety in the hand. 

FOR MORE INFORMATION CONTACT 

3 WALTON STREET. AIRPORT WEST, 3042 TELEPHONE : (03) 338-1566 TELEX AA38318 

N S W (02) 546-6144. S A (08) 223-2261. Old Brisbane (07) 221-1933, Townsville (077) 71-3448, 
Rockhampton (079) 27-3370 TAS Hobart (002) 34-281 1. Launceston (003) 31-5545. W A : (09) 381-4155 
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Info banks 
make your home computer smarter 

One out of every four homes in the US will have a computer by 1985 
— that’s the prediction of many experts. In fact, it’s already possible 
to link a home computer to a data service for all sorts of “instant 
information”. 

by WILLIAM J. HAWKINS 

The computer terminal in front of me 
was black except for the small square 
cursor that showed where a word would 
come out on the screen. 

I dialled a special phone number. The 
phone rang at the other end and a 
steady whining tone answered my call. 
Suddenly, the cursor began to move, 
leaving letters in its wake. I was now con¬ 
nected - iogged in", in computer jargon 
— to a remote computer system ready to 
supply me with information from more 
than 2000 data banks and computer 
programs. 

No, I'm not in front of a giant IBM; I'm 
at home. And, at the push of a keyboard 
button, I can get anything from news to 
airline schedules to ball scores. I can 
even find out what wine goes best with 
tonight's dinner. 

Computer information services are not 
new — businesses have been using them 

for years. But now there are at least two 
new services in the US - called the 
Source and MicroNET - that are 
specifically aimed at individuals. They re¬ 
quire little equipment, and the cost to 
sign up and use the systems is 
reasonable: from $2.75 an hour on the 
Source and from $5 an hour on 
MicroNET. Prices depend on time of day 
and other variables. There is also a one¬ 
time, initial hookup fee of $100 for the 
Source and $9 for MicroNET. 

These new services are a quick and 
easy way for anyone to get information 
on virtually anything. But they go much 
deeper than just information retrieval. 
Their potential is enormous. They may 
change the way we live. Here's how they 
work. 

“Big” computer power 

Each time you type a request on the 
keyboard, the characters are sent over 

phone lines to a remote computer - 
possibly thousands of kilometres away. 
(The consumer is billed only for a local 
phone call from most major cities in the 
country.) The computer finds what 
you're looking for, either in its own 
memory banks or from other computers 
it has access to, and sends the answer 
back, one character at a time, to your 
terminal. Your question is answered in 
seconds. And you don't need special 
gear. 

"That's a standard Atari home com¬ 
puter," MicroNET's Mike Ward told me at 
a demonstration in Chicago. "All I've 
done is plug our 'conversation' software 
package into it. What you're seeing on 
the screen comes from MicroNET in 
Ohio." 

Software - the programs that tell a 
computer what to do - has been 
developed by both MicroNET and the 
Source for Atari, Apple, and Radio Shack 
computers. Turn on your computer, load 
in the special software, and you're ready 
to go. It means that virtually anyone with 
a home computer can get big computing 
power simply and easily. Experts predict 
that by 1985 one out of every four 
homes in the US will have a home 
computer. 

A computer in nearly every home? If 
that's to be, and if the information ser¬ 
vices are to grow, they must be simple 
to use — "friendly", in computer jargon. 

Push the wrong button on your com¬ 
puter, for example, and it politely tells 
you, adding instructions for future 
reference. Give it the wrong command, 
and you're quickly given the right one — 
or a guide to the right ones if the com¬ 
puter is not sure what you want. Use the 
wrong language - cuss at it - and you're 
warned to "clean it up'' or your service 
will be cut off! 

"We've recently changed our system," 
MicroNET's Ward told me, "to make it 
more friendly to everyone. It is now 
'menu' oriented". 

Author s homo computer is an IMSAI 
equipped with an IDS 88-modem board 
for direct c onnection to the phone line. 
Data to or from the ADM terminal is 
processed through the computer. In 
that way, Hawkins can "grab" any 
screen of data and save it on disc for 
future use. 
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On the display 

For instant information, just push a keyboard button. A 
selected airline schedule, left, appears from the Source. 
MicroNET's system, right, starts off with a "menu" of 
categories. Each display of data is numbered (by paragraph 

or page) for quicker operation once you become used to it. 
In reality, the user is connected through a host computer 
system, such as Tymshare, which directs the data and 
allows many people to "share" a data computer. 

In a menu system, the computer starts 
off with a simple list of general items: 
news, weather, games, special services, 
for example. Once you choose one, the 
computer branches to that category, giv¬ 
ing you a more detailed menu of that 
particular subject. If you choose NEWS, it 
may come back with: WORLD NEWS, 
NATIONAL NEWS, LOCAL NEWS, OR 
BUSINESS NEWS? After you choose one 
of those, it then gets even more specific. 

The Source will work that way, too, but 
you must first give it a command to 
display the main categories. If you don't 
want to go through the menu orientation 
(you know from experience precisely 
what you want and how to get it), you 
can type in a specific command to get a 
certain bank of information. 

Data-bank index 
When you subscribe to the Source, you 

also get a book of subjects listed in 
alphabetical order. Look up the subject 
— from gardening to card tricks - and 
type in the respective command. The 
problem, however, is keeping the book 
up to date, since the Source routinely 
adds programs to the system. Source's 
solution is a monthly magazine, 
Sourceworld, to keep subscribers in¬ 
formed of additions or changes. 

Editor of Sourceworld and director of 
corporate communications for the 
Source is Noel Tyl. I visited him at the 
Source headquarters in McLean, Virginia. 

"Welcome," he said as I entered his of¬ 
fice. "Be right with you. just answering 
some mail." 

As he spoke, his fingers jumped over 
the terminal keyboard on his desk. 
"Sometimes I get as many as 30 letters a 
day," he said. "I try to answer them all, 
but some I must pass on to our customer 
service people." 

"There!" he said, hitting the last button 
to send his electronic reply back to a 

subscriber. "That's it for now, but the 
system tells me I've got four more letters 
waiting for me. Time for that later." 

Electronic mail is just one of the addi¬ 
tional features of a computer-operated 
communications system. It allows 
anyone to send letters to anyone else — 
either directly through the system or 
through a mail service that automatically 
delivers a telegram within 24 hours. It 
will go the other way, too. 

"Suppose you're at the airport," said 
Tyl, "and you want to give a message to 
your wife, who's not home at the time, 
just get to a phone, call the Source using 
a toll-free number, and dictate the 
message to one of our people. When 
your wife gets home and 'signs on' to 
the Source, the system tells her there's a 
message - and a typewritten copy of 
what you told us at the airport appears 
on her screen." 

Except for the terminal, Tyl's office was 
surprisingly void of computer wizardry. 
Papers to be shuffled were on his desk, 
"people" pictures covered the walls, and 
ordinary clocks told the time — not a 
printout in sight. 

"I don't know an RS-232 from a 
magnetic-tape drive," said Tyl, "and I 
don't want to. We're not offering a com¬ 
puter - that's just two boxes that look 
like refrigerators We are offering an in¬ 
credibly easy-to-use service. It's for 
everybody". 

Before Tyl could finish, his phone rang. 
On the other end was a man from In¬ 
diana who had heard about the Source 
and wanted to know more. 

"Give me a test," said Tyl. "What would 
you like to know?" 

There was a moment of silence before 
Tyl began striking the keyboard again. 
"Let me get this straight," he replied, 
now trying to balance the phone bet¬ 
ween his shoulder and cheek. "You want 
to know what planes fly between Tel 

Aviv and Cairo between noon and 3pm, 
right?" 

Within seven seconds (yes, I timed it), 
Tyl began reading off the data from the 
screen to his caller. It included 
everything from flight numbers to the 
food that was being served. 

Obviously, not everyone will get an 
answer in seven seconds. How well you 
do depends on how familiar you are 
with the system — as I found out. 

Logging in 
Although these systems may be friend¬ 

ly, they don't smile much unless they 
know who you are. You're given 
passwords and numbers that must be us¬ 
ed in exactly the correct order or the 
computer assumes you're trying to get 
free information. 

ILLEGAL PASSWORD, were the words 
across the screen on my first try. It is tru¬ 
ly not comforting to have a computer 
tell you that you're a thief; stealing com¬ 
puter time is illegal - a gaolable offence. 
Would this thing call the FBI's computer? 
Would I hear sirens at my front door in 
moments? 

PLEASE CALL YOUR SERVICE REPRESEN¬ 
TATIVE. Click. 

"Thank goodness," I thought. All it did 
was hang up on me. My problem: One 
of the numbers I was given was wrong. 
That's understandable, since the se¬ 
quence makes remembering your car 
registration number seem simple. 

Once logged into the system, 
however, it can overwhelm you with 
helpfulness. 

BALL SCORES, I typed after giving the 
command to get into the UPI news ser¬ 
vice, figuring I'd see how the Yankees 
were doing. 

UPI NEWS SUMMARY, came the reply. 
BALL SCORES - MEXICO CITY. 

Wait a minute. Mexico? No. STOP. 
QUIT, I typed. All in vain. Twenty 
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WHAT IS THE 
TECHHPLOGY 
THAT COULD 

MOVE PLANETS? 
It seems a 
hare-brained 
idea at first, 
says one of 
the brilliant 
men who 
conceived it. 
Now it's 
a proven 
possibility 
which could 
revolutionise 
the future. 

MAT/JUNE 1061 $2 50 

OMEGA 
HAS THE 
ANSWERS 

UFE AFTER DEATH*. HAVE WE FOUND PROW AT LAST? 
SAIL SHIPS OF TOE FUTURE «HOW SEX BECAME LOVE 
CASTANEDA-YOUR REPTILE INSTINCTS*SAIT KILLS? 

FULL COLOUR LfFTOtlT: BLACK HOLES 6 DEATH STARS 

Space, medicine, science, technology, human 
behaviour — the exciting frontiers of today’s 
knowledge are explored with wonder in 
Omega. It’s the magazine for tomorrow. 

BUY IT AT YOUR 
NEWSAGENT 



Info banks & the home computer 

minutes later (it seemed) the display of 
statistics covering ball games in Mexico 
finally stopped. I had learned a little 
about being more specific in my requests 
- and a lot about baseball in Mexico. 

EINSTEIN, I typed, figuring you can't get 
more specific than somebody's name. 
Wrong again. What I got was a review of 
a new book, Home Before Night - 
Memories of an Irish Time and Place, in 
which he was referenced. 

EINSTEIN, I tried again. 
My next 10 minutes were spent reading 

a biography of Sigmund Freud, which, to 
my misfortune, compared him to Eins¬ 
tein. If this was the beginning of the elec¬ 
tronic information age, I was ready for a 
good book. 

EINSTEIN, DAMN IT! I typed, as I now 
found myself talking out loud. 

SLAVE ABORT, came the response. 
BAD PASSWORD. Oh, well, I didn't want 
to know about him anyway. 

Although your first few hours with 
these systems could be a bit frustrating, 
it's not long before you catch on and 
begin getting what you want. It wasn't 
long before my wife began using the 
system to get real-estate information and 
my five-year-old daughter started playing 
some of the games. 

I also got to "talk" to other users on the 
Source's "Chat" program and MicroNET's 
clever "CB simulation" program. (It turns 
your terminal into a 40-channel CB set 
that lets you tune individual channels for 
other people on the system.) These pro¬ 
grams let you communicate with anyone 
else — anywhere in the country. You 
type what you'd like to say on the 
keyboard, and the response comes out 
on your terminal. It's fun, but not fast. In 
a 20-minute conversation I had with 
someone in Boston, we exchanged only 
about 10 short paragraphs each. A 
phone call would have been quicker. 

Some of the data banks I got into 
(either on purpose or by accident) 
brought up some interesting questions 
for the future of home information 
systems. 

For example, if you want to take a trip, 
there's a travel agency on line that will 
help you with all kinds of information. 
But before getting it, you must sit 
through a short message giving the agen¬ 
cy credit for the data. Understandable, 
but that's a commercial! Will Budweiser 
sponsor future ball scores? Could Gallo 
bring you the latest wine list? Will Phillips 
Milk of Magnesia present local restaurant 
guides? 

Another feature of these systems is a 
"bulletin board” - you can buy or sell 
things, make dates (the Source's presi¬ 
dent's son made his first date over the 
system), or just post anything you'd like 
other users to know. The first time I 
"looked" at the bulletin board, I got: PUT 
JOHN ANDERSON ON YOUR BALLOT. It 

was a political boost put there by the 
"Anderson for President" headquarters. 

Could all of that mean future govern¬ 
ment control by, perhaps, the FCC or 
FTC? Naturally, with anything so new, 
there will be lots of questions - and pro¬ 
blems — to work out. What makes this 
unique, however, is its overwhelming 
potential. Like TV, it could actually 
change the way an entire nation thinks. 

What’s ahead? 
There are literally thousands of pro¬ 

grams and data bases available on these 
systems, ranging from games to 
language-learning to stock questions — 
too many, in fact, to even try to list here. 
Right now, between the Source and 
MicroNET, you can get news headlines 
from a dozen national papers and the 
UPI and AP wire services. MicroNET 
alone has more than 30 other 
newspapers just waiting to add info to 
the system. The Source is presently 
negotiating for magazine material as 
well, and is working closely with the 
government on a bill to cut paper waste 
in the US. 

Future newspapers and (gulp) 
magazines may not come to your front 
door - they may very well be on your 
home computer screen instead. And 
they will be written by writers at home, 
who wili then send their electronic copy 
to editors on the system. 

Clothes, food, and gift shopping may 
all be done from your video screen (a 
gift-shopping guide is already available 
on the Source). Door-to-door salesmen 
may never leave their homes — and 
you'll be able to reject their pitches by 
just turning off the screen. The US mail 
may never get another letter to lose. 
Bank tellers may never see another 
human being. Cash - and credit cards — 
may become obsolete. And "rush hour" 
may become a dream of a bored traffic 
cop. 

Am I dreaming? Perhaps But perhaps 
not. Keith Fuller, president of the AP, 
said there are two main views of these 
systems: "One, that electronic delivery is 
the future knocking at the door; and the 
other, that electronic delivery to the 
home is a disaster hunting a victim”. But 
he added: "We're going to find out 
which". 

The Source's Tyl has already made up 
his mind about the future of home info 
services: "Not long ago, when you got a 
hotel room, you looked for a TV set. 
Soon, you looked for a colour TV. Some¬ 
day - and it won't be very long from 
now - you'll look for a computer 
terminal". _ 

Reprinted from "Popular Science" with 
permission. Copyright ® 1980 Times Mir¬ 
ror Magazines, Inc. 

Are you tired of paying too much 
for your cassettes and 
accessories? Your problems are 
over ... for one dollar! 

You receive:— 
• A Dindy Super C46 cassette The 

superior low noise tape with a 5 year 
guarantee that can save you up to 50% 
on comparable quality imported tapes 

• A Dindy catalogue packed with savings 
on tapes and audio accessories 

• A special introductory offer too good to 
refuse. 

I 
I 
l 
l 

To: DINDY SOUND WAREHOUSE 
15 BOUNDARY STREET (P.O. BOX 55) 
RUSHCUTTERS BAY 2011 
TEL: (02)33 5293 

20,000 people have bought over 
1,000,000 cassettes from us. They 
all can’t be wrong. $1 spent could 
save you hundreds. 

Mr/Mrs/Miss . 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. 

ELECTRONIC COMPONENT SUPPLIERS, DESIGNERS & MANUFACTURERS. 

RITRONICS WHOLESALE (03) 489-7099. MAIL ORDERS (03) 481-1436. 

For heavier items add additional postage. Extra heavy items sent Comet 
freight on. Prices subject to change without notice. Send 60c and SAE for free 
catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome. 

DISCOUNT COMPONENTS — SUPER SPECIALS 
10 2708 at $59.00 

2114 2.90 100 2114 at $285.00 
2716 $11.00 100 4116 at $250.00 
2708 $6.90 100 BC548 at $9.00 
4116 $2.90 100 Red Leds at $9.00 

CMOS 74C04 .40 
4000 .40 74C08 .40 
4001A .40 74C10 .40 
4001B .40 74C14 .90 
4002 .50 74C20 .40 
4006 1.10 74C30 .40 
4007 .50 74C32 40 
4008 1.00 74C42 1.10 
4009 .80 74C48 1.55 
4010 .50 74C73 .75 
4011 .40 74C74 .70 
4012 .50 74C76 .75 
4013 .80 74C83 1.40 
4014 1.70 74C85 1.20 
4015 .90 74C86 80 
4016 .70 74C90 .80 
4017 1.50 74C93 1.40 
4018 1.50 74C95 .95 
4019 .60 74C107 .70 
4020 1.20 74C150 3.40 
4021 1.10 74C151 1.00 
4022 1.05 74C160 .90 
4023 .70 74C192 .90 
4024 1.00 74C164 1.10 
4025 .50 74C173 1.00 
4026 2.20 74C174 80 
4027 .60 74C175 1.00 
4028 .90 74C192 1.20 
4029 1.20 74C195 1.00 
4030 .60 74C221 1.90 
4031 2.20 74C373 1.80 
4034 3.00 74C374 2.00 
4035 1.30 74C901 90 
4039 .70 74C902 .90 
4040 1.70 74C905 11.20 
4041 1.05 74C906 90 
4042 .70 74C907 .80 
4043 .70 74C915 1.50 
4044 .70 74C922 3.80 
4046 1.20 74C923 5.00 
4047 1.20 74C925 5.50 

4049 
4050 
4051 

1 4052 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4089 
4093 
4503 
4510 
4511 1 
4512 1 
4514 ; 
4516 1 
4518 1 
4519 
4520 1 
4522 1 
4527 1 
4528 1 
4529 1 
4539 1 
4541 1 
4543 2 
4553 ! 
4555 1 
40097 
40098 
40175 1 
74C SERIES 
74C100 
74C02 

5 90 
5.90 
5.50 

74C926 
74C927 
74C932 
80C SERIES 
MM80C95 .90 
80C96 .90 
MM80297 .90 
80C98 .90 
LINEAR 
LH0002 9.50 
LH0022CD 16.60 
LH0042CH 8.60 
LH0070 12.70 
LH0071 12.70 
TL071 1.00 
TL072 1.50 
TL082 1.50 
SAK140 2.20 

UAA170 3.50 
UAA180 3.50 
TCA220 2.20 
LM301 .50 
LM301-H .50 
LM304-H 1.70 
LM305-H 80 
LM307-CN .40 
LM307-H .90 
LM308 .70 
LM308-H 1.20 
LM310-N 2.20 
LM310-H 2.60 
311 60 
LM311 .60 
LM311-H 1.20 
LM318 2.80 
LM322 3.90 
LM324 1.20 
LM325 3.10 
LM329-OZ 140 
LM334-Z 1.30 
LM335 12.40 
LM336-Z 3.20 
LM339 .90 
IM348 1.10 
LM349 1 80 
LF351-N 

LF356-AN 1.10 UA4558TC 1.40 7494 .90 
74LS73 
74LS74 

.09 

.55 

.60 
LF357 1.10 MM5837 2.50 7495 .45 74LS75 .45 
LM358 .70 LM7555 1.80 7496 80 74LS76 .50 
LM373 4.10 MclQI16L .95 7497 2.50 74LS78 .50 
LM374 5.40 LF13741 60 74107 .80 74LS83 1.00 
LM376 .70 LF1374-1H .70 74109 .60 74LS85 1.00 
LM377 2.90 DS75452 .60 74116 2.20 74LS86 .50 
LM379 5.70 76477 4.90 74121 .45 74LS90 .70 
LM308 SPIN 1.30 75451 .60 74122 .65 74LS92 90 
LM380 75491 1.40 74123 .60 74LS93 .80 

14PIN 1.50 75492 1.40 74125 .55 74LS95 .65 
LM318A-N 2.40 ttl (s) 74126 60 74LS96 1.55 
LM318N 1.80 74S00 80 74132 80 74LS107 .60 
LM382N 2.00 74S02 .80 74141 1.10 74LS109 .60 
LM383 2.70 74S04 80 74145 .85 74LS112 .60 
LM384 2.40 74S10 .75 74147 2.00 74LS113 .65 
LM386 1.00 74S11 .75 74148 1.40 74LS114 .50 
LM387 1.30 74S32 .75 74150 1.20 74LS122 .50 
LM391 1 80 75S51 .75 '74151 .60 74LS123 .75 
LM393 .80 74S74 1.20 74152 4.90 74LS125 .50 
LF398 5.00 74S86 1.40 74153 .70 74LS126 .70 
8038 6.00 74S112 1.20 74154 1.20 74LS132 .80 
NE530 1.10 74S135 2.20 74155 90 74LS133 .50 
0M350 9.90 74S138 3.20 8T28 1.60 74LS136 50 
555 .40 74S157 2.95 9310 .65 74LS138 1.20 
556 1.10 74S158 2.95 9311 1.00 74LS139 .85 
LM565 1.30 74S18? 3.30 9312 1.35 74LS151 .75 
LM565CH 2.00 7400 SERIES 74156 1.50 74LS153 .60 
NE566 2.50 7400 .40 74157 .60 74LS154 1.50 
LM567 1.50 7401 .40 74161 1.00 74LS155 1.00 
NE571 6 50 7402 .40 74162 1.00 74LS156 1.00 
LM709 14PIN.7Q 7403 .40 74163 85 74LS157 90 
UA710CA .60 7404 .40 74164 .60 74LS158 .70 
LM710-CH .90 7405 .50 74165 .60 74LS160 .85 
711 .80 7406 .50 74174 .50 74LS161 .85 
UA711-H .85 7407 50 74175 90 74LS162 '.00 
UA716HC 6.25 7408 .40 74176 1.10 74LS163 .85 
723 .50 7409 .40 74177 1.10 74LS164 1.30 
LM723CH 1.10 7410 .40 74180 90 741S165 50 
LM725 3.90 7411 .40 74181 2.30 74LS168 1.90 
LM733 1.20 7412 .40 74182 .90 74LS169 1.90 
UA739 2.00 7413 .50 74184 1.20 74LS170 2.80 
741 .25 7414 .70 74185 1.20 74LS173 90 
LM741-H 1.20 7416 .50 74190 1 00 74LS174 90 
UA747 1.00 7417 .60 74191 1.50 74LS175 90 
UA747HC 2.20 7420 .40 74192 1.70 74LS181 2.50 
UA748 .50 7421 .40 74193 80 74LS189 3.80 
UA748HC 1.25 7423 .50 74194 1.10 741S190 1.30 
UA753 1.80 7425 45 74195 .65 74LS191 1.10 
UA760HC 4.10 7426 40 74196 85 74LS192 85 
UA777 2.40 7427 40 74197 1.10 74LS193 85 
UA777HC 2.65 7430 .40 74198 1.10 74LS194 .70 
9334 1.70 7432 40 74199 1.30 74LS195 80 
UA743 1.80 7437 40 74221 90 74LS196 1.25 
UA760HC 4.10 7438 .50 74290 90 74LS197 1 00 
UA796HC 1.70 7440 .50 73293 .90 74LS221 1.10 
LM802 1.10 7441 1.00 74365 80 74LS245 2.35 
LM1310N 2.40 7442 .50 74366 .80 74LS247 90 
1408 4.90 7443 1.40 74367 1 00 74LS249 1.30 
LM1458 .60 7444 1.20 74368 1.00 74LS251 80 
UA1488 1.50 7445 1.10 8T96 1.80 741S253 .90 
UA1489 1.50 7/46 1.00 9314 1.30 74LS257 .65 
MC1495 7.30 7447 1.00 9368 1.75 74LS258 50 
MC1496L 11.40 7448 1.00 9370 2.00 741S259 2.45 
LM1558 1.50 7450 50 74LS SERIES 74LS260 .90 
LM1596 1.40 7451 50 74LS00 40 74LS266 .90 
LM1380 3.10 7453 .40 74LS01 .40 74LS273 1 60 
LM2902 1.40 8T26 2.20 74LS02 40 74LS279 .65 
LM2917 9300 .60 74LS03 40 74LS283 1.15 

8PIN 2.80 9307 1.80 74LS05 40 74LS290 1.10 
LM2917 3.10 9308 1.20 74LS08 40 74LS293 1.15 
CA3028 1.80 7454 .60 74LS09 .40 74LS295 1.60 
LM3039 .90 7472 .60 74LS10 .40 74LS298 1 00 
CA3046 1.70 7473 .60 74LS11 40 74LS352 1.30 
3065 .45 7474 60 74LS13 .50 74LS353 1.30 
LM3080 1.20 7475 60 74LS14 90 74LS365 50 
LM3089 3.90 7476 60 74LS15 .40 74LS366 .70 
CA3130T 1.40 7480 65 74LS20 .40 741S367 90 
CA3130E 1.80 7482 1 80 74LS21 4C 7.4LS368 90 
CA3140 1.40 7483 80 74LS22 .40 74LS373 1 50 
3401 .70 7485 80 74LS26 .40 74LS374 1.70 
3611 1.10 7486 .60 741S28 40 74LS386 50 
LM3900 .90 7489 2.60 74LS30 40 74LS670 2.70 
LM3909 1.00 7490 .70 74LS32 40 B1LS95 2.10 
LM3914N 3.90 7491 .55 74LS33 40 95H90 11.50 
4136 1 40 7492 .60 74LS37 50 11C90 19.50 
^425(^^ 7493 .60 74LS38 50 1 B1LS96 2.10 

74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 

DIP SWITCHES SPST 18 Pin 1.50 1.40 2,000uf 25V 12.90 
P/N No. Switches Price 20 Pin 1 80 1.60 2,000uf 40V 23.00 
SD3 3 1.60 22 Pin 1.90 1.70 7,000uf 35V 23.50 
SD4 4 1.70 24 Pin 2.00 1.80 33,000uf 16V 23.50 
SD5 5 1.90 28 Pin 2.20 2.10 68,000uf 16V 21.50 
SD6 6 2.30 36 Pin 2.60 2.40 lOO.OOOuf 10V 20.50 
SD7 7 2.40 40 Pin 2.90 2.70 
SD8 8 2.50 MULTISTRAND 
SD9 9 2.70 COMPUTER GRADE RIBBON CABLE 
SD10 10 3.00 ELECTRO. Price per metre 

2900uf 40V 6.50 1-9 10 + 
WIRE WP«P 3-LEVEL 6800uf 16V 6.40 10 Way .70 60 

1-9 10-25 lO.OOOuf 16V 9.00 12 Way .75 .65 
8 Pin .90 .82 lO.OOOuf 25V 9.50 16 Way 1.00 .90 
14 Pin 1.10 1.00 lO.OOOuf 40V 11 90 20 Way 1.35 1.25 
16 Pin 1.20 1.70 15.000uf 40V 12.00 40 Way 2.70 2.50 

81LS97 2.10 
TRANSISTORS 
2N301 2. 
2N657 j 
2N930 
2N1613 1. 
2N1711 
2N1893 1. 
2N2219A 
PN2222 
PN2222 
2N2463 
2N2484 
2N2646 
2N2647 1. 
2N2894 
2N2904 
2N2905 
2N2906 
2N2913 1. 
PN2907 
2N3053 J 
2N3054 
2N3055 
2N3301 
2N3440 1. 
2N3502 
2N3503 
2N3563 
2N3564 
2N3569 
PN3565 
PN3566 
PN3567 
2N3568 
2N3638 
2N3639 .J 
2N3640 .J 
2N3641 
2N3645 .J 
PN3642 .; 
PN3643 
PN3644 
2N3646 .2 
2N3692 .! 
2N3693 .• 
2N3702 .J 
PN3694 
2N3704 .2 
2N3709 .2 
2N3713 2.2 
2N3819 .1 
2N3866 2.C 
2N3904 .3 
2N3906 .3 
2N4030 1.1 
2N4032 .5 
2N4033 .g 
2N4036 1.C 
2N4037 .g 
PN4121 .3 
2N4233 1.6 
2N4235 1.9 
2N4236 2.2 
2N4248 .3 
PN4249 .3 
2N4250 .3 
2N4258 .3 
2N4292 .7 

2N4354 .3 
2N4355 .3 
2N4356 .3 
2N4398 5.0 
2N4401 5 
2N4402 .5 
2N4403 .5 
2N4416 1.0 
2N4906 2.8 
PN4868 .31 
2N5088 .31 
2N5089 31 
2N5179 1.91 
2 N5303 3.31 
2N5320 81 
2N5401 .31 
2N5458 .71 
2N5459 .71 
2N5461 7( 
2N5484 .71 
2N5485 7( 
2 N 5486 ,7( 
2N5769 3( 
2N5770 .2' 
2N5830 .2* 
2N5831 -if 
2N5856 
2N5873 

2N5874 
2N5961 
2N5963 
2N6027 
3N201 
AC127 
AC 128 
AC187 
AC188 
AD149 
AD161 
AD 162 
BC318 
BC319 
BC327 
BC328 
BC337 
BC338 
BC547 
BC548 
BC549 
BC549C 
BC557 
BC558 
BC559 
BC637 
BC638 
BC639 
BC640 
BCY70 
BCY71 
BD115 
BD135 
BD136 
BD137 
BD138 
BD139 
BD140 
BD235 
BD234 
BD237 
BD262 
BD301 
BD302 
BD263 
BD435 
BD646 
BD647 
BD675 
BDV64B 
BDV65B 
BF115 
BF173 
BF180 
BFl 95 
BF198 
BFl 99 
BF336 
BF337 
BF458 
BF494 
BFX85 
BFY50 
BFY90 
BSV17 
BUI 26 
BU208 
BUX80 
FT2955 

FT3055 
MEL12 
BU326A 
MJ2955 
MJ4032 
MJ802 
MJ4035 
MJ4502 
MJE340 
MJE350 
MJE295 
MJE8055 
MJE3521 
MJ15003 
MJ15004 
QF102 
MPF131 
MPSA05 
MPSA06 
MPSA12 
MPSA14 
MPSA42 
MPSA56 
MPSA92 
MRF475 
TT31B 
TOPIC 
TIP32B 

TIP32C 
TIP33A 
TIP34A 
TIP24B 
TIP42B 
TIP110 
TIPI 20 
TIP2955 
TIP3055 
VN88AF 

1.00 
1.10 
1.20 
1.50 
1.10 
1.30 
1.30 
1.20 
1.20 
2.50 

MICRO CHIPS 
ADCO 800 12.00 
DACO 080 2.00 
2012 200 NS2.00 
2102 350 NS2.00 
2102 450 NS1.40 
2102 650 NS1.40 
2111 8.60 
2114 150 

NS 11.15 
2114 300 NS3.90 
2114 450 NS3.50 
8-31 
32 up 
2513 
2516 
2532 
2650 
2708 
2716 
4116 
5101 
MM5204 
MM5220 
MM5307 
MM5309 
MM5312 
MM5369 
5387 
MM5395 
6502 
6508 
6520 
6522 
6523 
6551 
MC6900P 
MC6802 
MC6808 
6810A 
6820 
6821 
6850 
6852 
7106 
7107 
7210 
Z80 CPU 
Z80ACPU 16.00 
Z80 P10 13.80 
Z80A P10 16.50 
Z80 CTC 13.80 
Z80A CTC 16.50 
Z80 DMA 40.70 
Z80 S10 0 56.90 
Z80 S101 56.90 
Z80 S10 2 56.90 
Z80A 

3.30 
3.10 

14.50 
55.00 
69.00 
23.00 
8.50 

12.00 
5.50 
9.00 

12.50 
7.20 

18.00 
6.50 
9.00 
2.60 
8.50 
6.50 

10.50 
5 50 
5.50 

10.00 
17 00 
17.00 
9.00 

13 60 
12.50 
4.90 
5.50 
6.00 
5.15 
6.40 

12.60 
15.00 
13.20 
14.00 

S10 0 
Z80A 

S10 1 
Z80A 

S10 2 
8035 
INS8050 
INS8080 
P8085 
8155 
8165 
8205 
P8212 
8214 
8216 
8224N 
8224 
8226 
8228 
8238 
8243 
8251 
INS8251 
8253 
8255A 
8257 
8259 
8275 
8278 

63 00 

63.00 

63.00 
27.00 
15 00 

8 00 
25.00 
22 00 
22 00 

5 00 
4 00 
8 00 
5 90 
5 50 
7.50 
5.90 
9.50 
8 00 
8 00 

14.00 
6.50 

19.50 
8 60 

99.00 
99.00 
99 00 
99.00 

8295 25.00 
DM8578 3.50 
Ay-5-2376 19.56 
MM5104N 10.00 
MM55106N10.00 
MM57160 7.50 
8748A 
8755A 
MCT2 
MCT6 
MCT275 
MCC671 
4N28 
4N33 
4N26 
MM80C95 
80C96 
MM80C97 

99.00 
99.00 

.80 
3.30 
1.50 
3.00 

85 
1.20 

.85 

.90 

.90 

.90 

.90 
OPTOCOUPLERS 
MCT2 
MCT6 
MC275 
MCC671 
4N28 
4N33 
4N26 
VOLTAGE 
REGULATORS 
78L05 
LM341P-5 
7805 1 
7905 1 
LM309K 1 
7805K 2 
LM323-K 6 
78H05KC 8 
LM34lp-8 
78L12CP 
79L12 
LM341P12 . 
7812 1. 
7912 1. 
7812KC 2. 
7912KC 2. 
79H12KC 8. 
78L15 
79L15 

1.00 
3.30 
1.50 
3.00 
1.00 
1.20 
1.00 

LM341P15 .80 
7815 1.00 
7915CT 1.80 
7915KC 2.60 
78H15KC 6 50 
78L18 .35 
7818 1 40 
78L24 .35 
79L24 .65 
7824 1.10 
LM371T 2.40 
LM337T 3.80 
LM317K 4.50 
LM337K 5.90 
LM350K 8.40 
78HGKC 10 50 
78P05 16.50 
BRIDGES 
VM48 1 50 
W02 60 
W04 .60 
KHPC02 2 00 
KBP602 2 50 
KBP604 2 60 
KBP606 2 80 
KHPC1002 2 60 
KBPC1004 3.20 
KBPC1006 3.20 
MDA3501 3.20 
MDA3502 3.20 
MDA3504 3.40 
DISPLAYS 
MAN2A 6.30 
MAN72A 2.20 
MAN74A 2.20 
MAN52A 3.40 
MAN82A 3.40 
MAN84A 3.40 
MAN6740 3.60 
MAN8610 3.30 
MAN8640 3.30 
TIL306 12.00 
DL704 2.20 
0L707 2.30 
DL747 3.40 
DL750 4 00 
FND357 1.80 
FND500 1.80 
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S100 COMPUTER PRODUCTS 
16K EPROM CARD-S 100 BUSS 

Ml 
$89.50 

KIT 

FIRST TIME OFFERED! 

BLANK PC BOARD - $39 

USES 2708’s! 

Thousands of personal and business systems around the world 
use this board with complete satisfaction Puts 16K of software 

[ on line at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and first run parts and sockets Any 

number of EPROM locations may be disabled to avoid any 
memory conflicts Fully buffeted and has WAIT STATE 

capabilities 

OUR 450 NS 2708 S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

16K STATIC RAM KIT-S 100 BUSS 

KIT $249 

A&T $279 

\ KIT FEATURES 
Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry «Cro- 
memco Standard1) Allow* up to S12K on Ime' 

1 3 Uses 2114 <450NSi 4K Static Ram , 
ON BOARD SELECTABLE WAIT STATES 

| 5 Double sided PC Board with solder mask and 
silk screened layout Gold plated contac* lingers 
6 Ail address and data lines lulty buffered 
7 Kit includes ALL ['arts and sockets 
8 PHANTOM .s jump, ten V ,PlN 87 
9 LOW POWER undei 1 ?> amps TYPICAL from 
the +8 Volt Buss 

L 10 Blank PC Board ran bo populated a any 
multiple of 4K 

BLANK PC BOARD W DATA$49 

LOW PROFILE SOCKET SET$19 

SUPPORT IC S & CAPS $27 

ASSEMBLED & TESTED-ADD $30 

OUR #1 SELLING 

RAM BOARD! 

fTOH Model 8300 PRINTER. $810 plus 15 percent sales tax. 
This 80-column printer provides quiet operation, making it suitable for use in offices, 
classrooms and homes Specifications include 125 cps. 60 lines per minute, paper loading 
from bottom or rear and Centronics-compatible parallel interface 
A bi-directional, dot matrix impact printer with a print head designed for 100 percent duty 
operation, assuring a print life that exceeds 100 million characters The precision sprocket- 
feed mechanism permits printing forms from 4>/2 to 9Vi inches wde A 96 ASCII character 
set prints in upper and lower case with the added capability of p oduemg double-width fonts 
in bold face. The vertical format unit provides preprogrammed programmable tab positions, 
top of form and bottom of form tor complete formatting capabilities 

ETI636 7-SLOT MOTHERBOARD WITH ACTIVE TERMINATION 
Kit of Parts $79 00 Assembled and tested $105.99 (me tax). RITRON COMPUTER 
GRADE POWER SUPPLY 5VReg.10A. 16V Unreg Kit of parts $79 95 me tax A&T 
$99 95 me tax. Write for list of other power supplies Tax free prices also available 

JUST WRAP Kn — JWK-6 $39.50 
50ft ea blue, white, red, yellow wire Just Wrap Tool Unwrap Tool 

Australia's first 
under $300 COMPUTER. 

Sinclair- 
FEATURES: 
Includes leads etc Basic on 
board in PROM unique 
basic interpreter affords 
single key functions up to 26 
string handling powerful 
editor high resolution 
graphics. All documentation 
included single ROM 
contains basic interpreter 
cha gen, operating system 
and monitor less RAM 
required due to large PROM 
expandable to 16K small 
compact size connect your 
TV direct and cassette 
recorder and you’re away. 

32K S-100 EPROM CARD 

$99.95 

KIT FEATURES 
1 Uses + 5 V only 2/16 (2Kx8) EPROM’s 
2. Allows up to 32K of software on line 
3. IEEE S-100 Compatible. 
4 Addressable as two independent 16K 

blocks. 
5. Cromemco extended or Northstar 

bank select 
6. On board wait state circuitry if needed 

KIT USES 2716 
Blank PC Boards — $45 
ASSEMBLED & TESTED 

ADD $30 
7. Any or all EPROM locations can be 

disabled. 
8. Double sided PC board solder 

masked silk-screened. 
9 Gold plated contact fingers. 

10 Unselected EPROM's automatically 
powered down for low power 

11. Fully buffered and bypassed 
12. Easy and quick to asssemble. 

SPECIAL: 2716 EPROM s (450 NS) are $11 ea. with above kit. 

16K STATIC RAM SS-50 BUS 

PRICE CUT! 

$229 

S F.> f f* a 

3D1SBEBEBS1I1EII 

I B a B 8 K11 B B111111 
*■ _ _ «W -Jr * * •'« ** 24 « •’ ^ FULLY STATIC 

AT DYNAMIC 
PRICES 

FOR SWTPC I 
6800 BUS! KIT FEATURES 

1. Addressable or 16K boundaries 
2 Uses 2114 Static Ram 

ASSEMBLED AND 3 Runs at full speed 
TESTED — $30 4 Double sided PC Board, solder mask and 

silk-screened layout. Gold fingers 
5 All parts and sockets included 
6. Low power under 1.5 Amps Typical 

BLANK PC BOARD — $45 COMPLETE SOCKET SET — $19 SUPPORT IC s AND CAPS — $45 

AVAILABLE AGAIN 
• 16K Dynamic Ram Board 
• Fully Expandable to 64K 
• Assembled, tested and guaranteed 
• Si00 compatible 

16K Dynamic RAM. Board assembled and 
tested Special $269 plus tax (2mHz), $299 
plus tax (4mHz). This must be the best offer 
available on quality tested dynamic RAM 
Boards 

32K Assembled and tested $309 plus tax (2mHz); $339 plus tax (4mHz). 
48K Assembled and tested $349 plus tax 2mHz); $379 plus tax 4mHz). 
64K Assembled and tested $389 plus tax (2mHz); $419 plus tax (4mHz). 

Please debit my Bankcard 
i Bankcard No 

Expiry Date 
I Name 
Signature 

EA 5/81 

General enquiries (03) 489-8131. Mail order enquiries (03J 481-1436. Ritronics Wholesale (03) 489-7099. 

Prices current till June 7, 1981. Heavier items add additional postage. Extra heavy 
items sent Comet freight on. Prices subject to change without notice. Send 60c and 
SAE for free catalogues. MAIL ORDERS PO Box 135, Northcote, Vic 3070. Minimum 
pack and post $1. 



Probing the stru 
with Stanford’s new 

The US high-energy physics program recently gained a powerful 
new experimental tool with the completion of the Positron, Electron 
Project (called PEP). Built at a cost of some $78 million, the new ac¬ 
celerator will enable scientists to probe deeper into the structure of 
matter. 

Situated in leafy, affluent Menlo Park, 
just north of Palo Alto and well known 
"Silicon Valley", PEP is the latest addition 
to the Stanford Linear Acceleration Cen¬ 
tre (SLAC) on the Stanford University 
Campus, California. 

Here in the quiet, green Stanford Hills, 
sub-atomic particles are accelerated to 
almost the speed of light and smashed 
into each other with enough force to an¬ 
nihilate both particles completely. The 
ultimate purpose of this exercise is to 
seek out the primal constituents of all 
matter and energy in the universe and 
how these constituents combine to form 
matter as we know it. 

A joint project of Lawrence Berkeley 
Laboratory and Stanford University, PEP 
first circulated electrons on April 21, 
1980 and the first electron-positron colli¬ 
sions were seen on May 4, this year. 

PEP is a colliding beam storage ring two 
kilometres in circumference, completed 
after four years in construction, at a cost 
of $78 million. Incidently, it was com¬ 
pleted on budget which, in these days of 
high inflation, is almost as great a feat as 
finding the secret of matter. 

Collisions are obtained in the PEP ring 
by injecting electrons and their anti¬ 
particles, known as positrons, from 
SLAC's existing 3.2km linear accelerator 
so that they circulate in opposite direc¬ 
tions. At six points in the ring the beams 
of electrons and positrons will collide 
and physicists already have five detec¬ 
tors in place to record what happens as a 
result of the collisions. 

SPEAR: “mother of PEP” 
One of the earliest colliding-beam 

devices was built on the Stanford cam¬ 

by GERALD NOLAN 

pus with the first physics results being 
obtained in 1965. It quickly became ap¬ 
parent that higher beam energies were 
required and in April, 1972, after many 
years of struggling to obtain finance, 
SPEAR was turned-on to commence 
what became a dramatically successful 
program. Compared with PEP, SPEAR is a 
tiny ring, (approx. 64 metres in diameter) 
but it was instrumental in the discovery 
of the "psi" particle for which Professor 
Burton Richter shared the 1976 Noble 
Prize for Physics with Professor Samuel 
C. C. Ting of MIT. 

SPEAR I operated a initial energies of 
2.5GeV, or 2.5 billion electron volts. An 
electron volt (eV) is the amount of 
energy that a particle having a single 
electric charge (not necessarily an elec¬ 
tron) gains when it is accelerated across 
a potential difference of one volt. 

After modifications, beam energies 
were boosted to 4GeV and the ac¬ 
celerator became known as SPEAR II. 

"Higher energies!" the physicists cried, 
and in 1974 a design proposal for PEP 
was prepared with the peak energy per 
beam then foreseen as 15GeV, and with 
a luminosity of 1032 per cm2 per se¬ 
cond. (Luminosity is a measure of the 
rate at which the beam particles in a 
storage ring collide with each other.) 

Space age PEP probes deeper 
Many of the design principles and most 

of the major components that have been 
tried and proven over years of operation 
in SPEAR have been incorporated in PEP. 
However, it is much more than a larger 
version of an old model. 

Coupled with a literally mind-boggling 
array of sensors in its truly space-age, 
computer directed monitoring and con- 

LEFT: the 3.2km linear accelerator 
disappears into the distance from its 
cluster of experimental halls. The PEP 
ring is in the foreground, adjacent to 
the access road. 
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cture of matter 
$78 million high-energy accelerator 

The Argonne "supermagnet" en route from Chicago to SLAC. The truck had 18 axles, 110 tyres and a length of 43 metres. 

trol system, and its tremendous power, 
PEP will enable experiments to be per¬ 
formed that have previously been im¬ 
possible. Hopefully it will make possible 
new insights into the nature of matter 
and even detect forms of matter never 
observed before. 

Possibly the most technically 
sophisticated research instrument ever 
made. PEP looks amazingly simple from 
inside its eerily echoing tunnel. The 
"beams", which are really short pulses of 
high energy particles, are contained in a 
rectangular section beam tube about 
9cm wide. The tube also contains ducts 
for water cooling and vacuum pumping. 

For most of its two kilometre cir¬ 
cumference, the beam tube is surround¬ 
ed by a variety of bending and focusing 
magnets, vacuum pumps, various sen¬ 
sors and radio frequency booster 
cavities. 

By enabling experimenters to obtain 
much higher collision energies, or "more 

• bang for a buck", as it is usually phrased, 
colliding beam storage rings such as PEP 
are much less expensive for equivalent 
energies that linear accelerators using 
stationary targets. This is because the 
combined energy of the colliding par¬ 
ticles goes into the collision rather than 

the energy from the moving particle be- Crete walls to protect the experimenters 
ing expended in displacing the rest parti- and their equipment from stray particles, 
cle. It is the same reason that a head-on 
collision with both vehicles travelling at Storing beams 
60km/hr is much worse than hitting a As the bunches of electrons and 
parked car at 60km/hr. positrons enter the ring they pass from 

PEP will enable collisions to be produc- the influence of the injection magnets to 
ed at up to 36GeV, making it the highest that of the ring's magnetic guide field, 
energy electron-positron storage ring in The two types of guidance needed are: 
the United States. It is this tremendous • Dipole, or bending magnets (a total of 
energy that enables physicists to probe 216), to deflect the beams so that they 
the successively more difficult layers into follow an approximately circular path, or 
the secret heart of matter. It is a process orbit, around the machine (remembering 
(very) roughly similar to peeling an of course that the particles cannot "see" 
onion. The dry outer skin almost falls off, the beam tube). 
but each successive layer requiries more • Quadrupole (4 pole) (a total of 240) 
effort to remove. magnets focus or "squeeze" the beams 

The smaller the particles being sought, in order to overcome their natural 
the larger the energy and experiment tendency to diverge, like the beam of a 
needs to be. This apparent paradox oc- flashlight. 
curs because of the tremendous energy • Sextupole pole magnet (204 in all) are 
required to release the smaller particles also used in focusing the beam, 
from the inner layers. Then, so that The resulting "bunches" of particles 
measurements of new particles can be have cross sectional dimensions of 
made, already known particles must be 20mm x 30mm, are about 40mm long, 
filtered out or accounted for in some contain about 109 particles each and cir- 
way. This requires thick layers of lead, culate at 136,000 times per second! 
iron and concrete and huge magnets to Because any obstacle in the beam path 
deflect the particles so that their will result in the eventual dissipation of 
momentum can be measured. In addi- the beam, an extremely hard vaccum 
tion there are always the massive con- must be maintained in the beam tube. 
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Stanford’s new $78 million high-energy accelerator 

Ideally the vacuum should be about 
10-17 atmosphere (10—14 Torr), but the 
best that can be achieved by providing a 
sealed tube with continuous pumping is 
about 10-11 atmosphere flO-8 Torr), so 
the stored beams will gradually dissipate 
and will require replenishing. 

Regardless of how perfect the vacuum 
and the beam guide-magnets are the 
beams would not last for more than a 
fraction of a second without boosting 
because of synchrotron radiation. This 
always occurs when electrically charged 
particles are forced by a magnetic field 
to follow a curved trajectory and may be 
likened to the sparks from a Catherine 
wheel fire work. More accurately, an 
observer travelling with the beam would 
see a radiation pattern like that of a 
dipole antenna. But, because of the high 
velocity of the particles, nearly all of the 
radiated energy is concentrated in the 
forward lobe, which is also very narrow. 

Synchrotron radiation causes three 
problems: 
• Gassing due to radiation dislodging 
gas molecules from the beam tube walls, 
giving the appearance of a large steady 
air-leak. This can only be remedied by 
pumping harder to maintain the vacuum. 
• Heating: At full operation the beams 
in PEP will radiate energy against the 
vacuum chamber wall at the rate of 
3MW. For this reason a water cooled 
jacket is built into the beam tube to 
dissipate the heat. 
• Dropping Out: To maintain an angular 
velocity, particles must be constantly ac¬ 
celerated. If not, each particle will lose 
about 27MeV on each revolution around 
the machine. This is a about 1/500th of 
their total energy and as it occurs 
136,000 times per second, the particle 
would drop out very quickly unless given 
a sharp kick fairly frequently. 

This is achieved through the use of tun¬ 
ed cavities which couple the beam to a 
powerful source of high frequency radio 
waves. In addition to overcoming the 
above losses, RF power is used in PEP to 
accelerate the particles to much greater 
energy than the initial injection energy. 

RF power system 
PEP has three separate RF stations, 

each about 20 metres long. Each of these 
three sections is divided into eight sub¬ 
sections, each one of which is further 
divided into five individual cavities. 

RF power flows to the cavities through 
waveguides from the klystrons located in 
the shelters on the surface above the 
beam tunnel. These supply a total RF 
power of 6MW from twelve 500kW 
klystrons at a peak RF voltage of 78MV 
Some idea of the immensity of the 
power involved is gained from the fact 
that each klystron is nearly three metres 
tall and operates at 63% efficiency (com¬ 
mercially built tubes seldom exceed 40% 
efficiency). What looks like very high 
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quality air conditioning trunkings are 
really waveguides, with a cross section 
of approximately 50 x 30cm! 

The RF (353MHz) power and the beam 
are synchronised so that the bunches of 
particles in the beam virtually surf on the 
radio wave through the tuned cavity. 

Beam control 
Imagine a situation in which you have 

several cars travelling at high speed 
on a steeply banked circular track just 
wide enough for the cars. If the cars 
travel too fast, they will fly over the top 
edge; too slow and they will fall towards 
the bottom edge. 

Greatly simplified, the problem of 
keeping the cars on the track not by 
steering, but by varying the tilt of the 
track and power — is the problem faced 
in trying to keep the beam in the beam 
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tube. The tilt of the track is replaced by 
the bending magnets and the accelerator 
by the RF power system. 

Add to this the fact that the bunches of 
electrons are travelling close to the 
speed of light as are the bunches of 
positrons in the opposite direction. 
Then, to fill the ring you have particles 
being injected at the rate of 360 pulses 
per second for up to 10 minutes with 
each pulse 10-9 seconds long and con¬ 
taining 1.3 x 109 electrons or 1.3 x 108 
positrons. 

The problem is no longer simple! 
On April 21, 1980 when a circulating 

electron beam was achieved in the PEP 
ring for the first time there was great ex¬ 
citement. Having been in the control 
room until late the night before (Sunday 
night), I arrived a little late to find only 
empty champagne bottles and many 
tired but very happy physicists, 

operators and technicians. 
The initial currents were a few 

microamps with a life time of a few 
minutes, but over the next few weeks 
currents were increased to 2mA and life 
times to a few hours, while the machine 
physicists embarked on a systematic pro¬ 
gram to understand the beam dynamics. 
The information gained during this 
period was fed into the control system 
computers, as the desired beam optical 
conditions from which the computer 
calculates the appropriate settings of the 
hardware parameters. 

This facility simplifies beam control 
considerably but it is still difficult and the 
system requires continuous up-dating to 
control hundreds of thousands of com¬ 
ponents around the 2.2km ring. There 
are just two operators in one small con¬ 
trol room! 

One feature which greatly impressed 
me was that which enabled the con¬ 
troller to call up a menu of operating 
panels at his video screen, then, by 
touching the screen,‘select the desired 
panel and operate it by pressing the but¬ 
tons depicted graphically on the screen. 
This feature alone saves tens of square 
metres of hardware that would require 
six or seven operators. 

An additional feature is that the values 
of the various parameters are shown in¬ 
side the related button on the screen 
and change in real-time when the button 
is touched. This method of representing 
panels was developed at SLAC and is us¬ 
ed in beam control systems throughout 
the world. The implications for industry 
- even aircraft control panels - are 
enormous! 

Nowadays, experiments in physics may 
take five years from first proposal until 
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New accelerator probes the structure of matter 

These RF cavities supply energy to keep the particle beams cir¬ 
culating at almost the speed of light. Maximum RF power is 
6MW and peak RF voltage is 78MV. 

The huge Mk II detector will examine hadron production. The 
beam enters through the tube at right and passes through a 
variety of detectors before reaching the collision point. 

the time they produce results. In addi¬ 
tion to this, they may cost many millions 
of dollars to contruct, set up and man for 
years of around-the-clock operation, as 
well as almost invariably having their 
own powerful computer. 

For this reason several universities 
usually collaborate on a given project, 
and each experiment may have other ex¬ 
periments "tacked on" to make the max¬ 
imum use of the beam operating time. 
The logistics of designing and building 
the parts of an experiment in five or six 
different localities thousands of 
kilometres apart, transporting them to 
PEP and then having them fit when they 
are assembled, are mind-boggling. 

One dramatic example of this was the 
transportation of a gigantic supercon¬ 
ducting magnet from the Argonne 3.66 
metre bubble chamber near Chicago to 
SLAC by truck. The journey took a year 
to organise (across seven states) and 
lasted 17 days with speeds varying from 
a few km/hr across bridges to 80km/hr 
across the Utah Salt Flats. It encountered 
a snowstorm in Wyoming, axle changes, 
and had to be pulled and pushed over 
the Sierra Mountains via the Kit Carson 
Pass. The Prime mover trailer had 18 ax¬ 
les and a total of 110 tyres to carry the 
5.6 metre diameter, 107 tonne magnet. 
The gross weight of the truck was 146.8 
tonnes loaded, while overall length was 
43 metres! 

The experimental program 
PEP has six interaction regions where 

the beams intersect (collide) — at the 2, 

4, 6, 8, 10 and 12 o'clock positions - and 
five detection systems (experiments): 
Mark II, in interaction region 12, is a 
general purpose spectrometer and a 
descendant of the famous Mark I system 
which discovered the psi particles at 
SPEAR. Mark II plans to look closely at 
hadron production over the PEP energy 
range. 

The hadron family consists of well over 
a hundred particles or "states" that 
decay, and the search for a simple pat¬ 
tern that may underlie this apparent 
complexity continues to be one of the 
central themes in particle-physics 
research. 

The MAC Magnetic Calorimeter fBig 
Mac) installed in region 4 is designed to 
look for leptons (particularly muons); 
search for new particles; measure 
hadron production rates and take total 
cross section measurements (ie to ac¬ 
count for all particles produced by colli¬ 
sions between the electrons and 
positrons). 

Because muons are able to penetrate 
deeply into matter, MAC is surrounded 
by a thick shield of iron to stop 
everything but the muons. Then detec¬ 
tors are placed outside the shield to 
count the muons that get through. 

The shield around MAC weighs 500 
tonnes! 

At interaction region 6, data is 
gathered on apparatus designed to 
measure an electric charge to within 
±0.04 (an electron is -1.0). This should 
easily pick up fractionally charged par¬ 
ticles and it is hoped that it will detect a 

free quark (charge 1/3 or 2/3 that of the 
electron). 

If any fractional charge is detected it 
will "electrify" the world of particle 
physics research. 

The free quark search experiment will 
eventually be replaced by the High 
Resolution Spectrometer using the big 
superconducting magnet from Argonne. 

Located in interaction region 8 is the 
DELCO magnetic detector, which per¬ 
formed well in SPEAR and has been 
upgraded by the addition of new pole 
fields and coils for the magnet, a new 
drift chamber system, a Cerenkov 
counter with high segmentation and a 
new vacuum chamber. 

Other detectors planned for PEP are 
the High Resolution Spectrometer and 
the Time Projection Chamber, which will 
share region 8 with the a (2 gamma) ex¬ 
periment placed at each end of the TPC 
to measure particles emerging at low 
angles to the beam tube. 

Experiments using PEP have just started 
collecting data, yet already new projects 
are on the drawing board at SLAC and 
practically every other particle physics 
research facility in the world. Thousands 
of millions of dollars of expenditure on 
research construction, development and 
experimentation will be made in the next 
decade. 

The benefits to consumer technology 
are appreciable, but still minute com¬ 
pared with the money spent. Why go 
on? 

Someone probably asked Marconi, Bell 
and Baird the same question. ® 
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Conducted by Neville Williams 

NEGATIVE ION GENERATORS — 
A look at the claims, doubts and dangers 

Two brief references to negative ion generators in “Information 
Centre”, one each in the January and February issues, turned out to 
be like lumps of ice floating innocently on the surface of the sea. 
Underneath we discovered a complete “iceberg”, as evidenced by 
a file which grew spontaneously to centimetre thickness. 

In the January issue, a New Zealand 
reader suggested that we consider 
describing an air ioniser as a do-it- 
ourself project. He professed to have 
ad some experience with ionisers and 

said that they "do seem to live up to 
some of the claims of their 
manufacturers". 

In a quite separate letter, concerned 
mainly with the use of oscilloscopes, a 
reader from St Marys, NSW suggested 
that, if negative ion generators used cir¬ 
cuitry similar to that of TV EHT systems, 
it should be within the capability of 
home constructors to build one. 

The replies, both very brief, did not 
seek to debate the merits or otherwise 
of negative ion generators, as such. But 
they did draw attention to the fact that 
such devices could, and often did, pro¬ 
duce undersirable quantities of ozone. 
We added that we have no plans, at pre¬ 
sent, to tackle a project of that nature. 

In fact, both replies were composed by 
our Technical Editor Leo Simpson and, as 
often happens, were drawn from his 
own background knowledge and from 
what is being said and written in 
technical circles. There was no emotion 
and no axe to grind! 

We were quite unprepared, therefore, 
for an immediate and emphatic protest 
on the basis that our reply had been 
"thoughtless". That, from a magazine 
which readers look upon as "a guru in 
electronics" they (the readers) "expect 
more than shallow or incorrect 
statements based on limited expertise in 
a particular field." 

Faced with such an accusation, I took 
the matter up with a number of contacts 
in the medical, educational, and 
engineering fields, and in the CSIRO. All 
knew about negative ion generators and 
the kind of claims made for them; a few 
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had had first-hand contact with them. 
Not one of those I spoke to were 
prepared to accept the claims at face 
value and some dismissed them 
completely. 

Most were apprehensive about the 
ozone problem, pointing out that ozone 
is a very common by-product of elec¬ 
trical ion generation. 

When I read to them our statement in 
the January and February issues, there 
was 100% concurrence. At least, this was 
reassuring. If we were guilty of 
carelessness, shallow thinking, etc, we 
were by no means alone. 

But what also emerged from the 
responses was that companies wishing 
to promote negative ion generators in 
Australia face a major problem of 
credibility at a technical level. It is one 
thing to publish enthusiastic claims and 
testimonials; it is quite another to 
validate them at statistical level. 

It was as a result of this round of 
telephone calls that documents began to 

"Captain please . . . can we get in real 
close, where all the ions are?" 
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land on my desk. Clearly, various people 
had begun to think more about the sub¬ 
ject and had remembered reports and 
published items they had seen including, 
in one case, a complete promotional 
book on air ion generators from an 
overseas publisher. 

And, from within our own publishing 
company, came galley proofs of an arti¬ 
cle which, quite unknown to me, had 
been prepared for publication in "Vital" 
magazine. By now, you may have seen 
it. 

From all this, the overall picture 
became clearer. It seems that the most 
dedicated support for negative ion 
generators comes from the continent, 
notably Hungary, Germany and Russia. 
Over and above small, personal units for 
use in homes, offices, and cars, 
brochures point to large-scale installa¬ 
tions in hospitals and public buildings. 

In the United States, on the other hand, 
the authorities, notably the Federal Food 
and Drug Administration, regard the 
medical claims for negative ion 
generators as unproven. At one stage, 
they banned the devices altogether. It is 
now permissible to sell them, but only 
on condition that no claims are made in 
regard to specific health-giving 
properties. 

So it is that advertisements in US 
publications typically stress their ability 
to purify the air you breathe: dust par¬ 
ticles deposit on to surfaces rather than 
ending up as "soot in your lungs"! 

They are also likely to stress that their 
ioniser is safe in respect to ozone: "You 
should avoid units without stated levels 
of ozone production . . . (ours) is among 
the lowest". 

The claims in regard to laying dust 
make some sense: free ions projected in¬ 
to the room atmosphere, may attach 
themselves to minute dust, pollen and 
smoke particles. Having thus acquired a 
minute charge, the particles may be at¬ 
tracted to neutral or oppositely charged 
surfaces in the room. 

One academic told me that he had us¬ 
ed a large ioniser to super-clean room 
air, some years ago, when conducting 



experiments with lasers and holograms. 
It is reasonable to believe that the 

deposition of potential airborne irritants 
may contribute to the well-being of peo¬ 
ple subject to respiratory problems - 
but that is where official US acceptance 
currently stops. Collective academic 
wisdom there rejects other direct 
medical claims for negative ions — often 
in quite uncomplimentary terms. 

This same opinion appears to be mir¬ 
rored in Australia. 

Getting down to fundamentals, an ion 
is a molecule of any substance which has 
gained or lost an electron — usually on a 
temporary basis. A molecule which has 
gained an extra electron is referred to as 
a negative ion, abbreviated to "negion" 
in some ion-therapy literature. A 
molecule which has lost an electron is 
referred to as a positive ion (or "posion"). 

By nature, electrons are highly mobile, 
particularly under the influence of exter¬ 
nal electrical fields. A lot of electron 
swapping goes on between molecules 
so that, in many situations, molecules 
are constantly becoming "ionised" 
positively or negatively, only to return 
immediately afterwards to their normally 
non-ionised state. 

Ions occur naturally in the atmosphere 
but the theory under examination relies 
on the idea that everyday environmental 
situations can produce an unusual 
number of ions, or a notable lack of 
them. There may be a predominance of 
negative ions, or of positive ions, or the 
two may be in a state of approximate 
balance. 

Protagonists further maintain that 
plants and people are subtely responsive 
to the presence of gaseous ions in the at¬ 
mosphere (type, not always specified) 
and to the polarity of those ions. In 
general, it is said, negative ions con¬ 
tribute to human well-being; positive 
ions have the reverse effect. 

Unfortunately for the "cause", much of 
the prose circulated in support of the 
negative ion concept is anything but con¬ 
vincing to the technically-minded rea. _r 
— no matter how much it may impress 
the public at large. 

One manual leads off with a story of 
how, in 1932, a scientist in a famous 
laboratory was working alongside an 
electrostatic generator producing "small 
ions". On certain days he was alert, hap¬ 
py and able to work efficiently; on other 
days he was just the opposite. It 
transpired that his good days coincided 
with periods when the machine was pro¬ 
ducing negative ions; his bad days with 
positive ions. 

But what scientist in what "famous" 
laboratory? Why the vagueness? 
Credibility suffers at that very first 
paragraph. 

Leafing through "negion" literature, a 
certain repetitive sameness is evident in 
the statements and claims from different 
sources I mention just a few: 

• People suffer unpleasant symptoms 
and tensions when a thunderstorm is 
building up. But, after a few lightning 

"Please don't worry. You'll feel much 
better once the lightning starts!" 

strokes, which help neutralise the excess 
of tension-building posions, the ion 
count begins to rise and everyone begins 
to feel better in the clearer, sweeter air. 

• People feel so alive standing by a 
waterfall, because the rapidly moving 
water strips electrons from the air 
molecules, vastly increasing the ion 
count, both positive and negative. 

• Even centuries ago, spraying, 
splashing fountains in the cities of Europe 
were known to purify the air and to in¬ 
hibit the spread of summer epidemics. 
Ions, of course! 

• A hot shower is stimulating because, 
as you step out and dry yourself, your 
positively charged skin attracts millions 
of negative ions to your body. 
• Among the ultimate "nasties" are the 
so-called "witches winds" which occur in 
some parts of the world. A warm, upper 
air mass slides down over the top of 
cooler air, becoming a hot and dry 
ground-level wind, often charged with 
dust and debris from distant areas. The 
positive ion rises to 10:1 or more; the 
biochemical defenses of the body are 
depleted, health suffers, business and 
administration lags. 

And so on, right through to your sex 
life - and I mean literally! 

The problem with these statements, 
and others like them, is that they have a 
certain plausibility, particularly for non¬ 
technical readers. In fact, they don't pro¬ 
ve a thing. 

It is true that some people are tense 
and apprehensive when a thunderstorm 
threatens. Timid souls may rush to draw 
blinds and cover mirrors. The merely 
practical - like myself - put the car in 
the garage as a precaution against heavy 
hail, and remove the antenna from the 
TV set rather than risk damage from a 
lightning discharge. I might even worry 
about the blocked guttering that I should 
have cleared last weekend! 

When the crisis is over, with no hail 
and .no lightning strikes, with the grass 
wet, the air cooled, and the blue sky 
showing through, a sense of relief and 
even of well-being is not altogether sur¬ 
prising — with or without negative ions! 

Again, the environment of waterfalls, 
and even of artificial fountains is usually 
conducive to mental relaxation. 

The same goes for a warm shower and 
the opportunity to shed the perspiration, 
the grime and the grass clippings. The 
role of negative ions is not quite so self- 
evident. 

And as for hot, dusty winds, that parch 
and maybe irritate the throat and grime 
the body, I accept their ability to sap 
one's energy, without having to blame 
positive ions! 

It is not exaggerating to say that one 

could add to this literally pages of 
published claims and speculation 
reaching right back into folklore — even 
to moon madness. Dracula's career 
might have been much less spectacular, 
if only someone had sneaked an ion 
generator into his bedroom to counter 
these moon-induced positive ion 
showers from the ionosphere! 

As distinct from these rather superficial 
and sometimes fanciful observations, air 
ions have been the subject of con¬ 
siderable deliberate research, some of 
which was mentioned in an article by 
Assistant Editor Greg Swain, in this 
magazine, in July 1978: "Are Negative 
Ions Good For You?" 

In particular, Greg Swain mentioned 
the work of Dr Albert Kruger who, for 
more than 20 years, conducted research 
at the Air Ion Laboratory at the Universi¬ 
ty of California. Papers by Dr Kruger 
feature large in the bibliography of ar¬ 
ticles supporting the negative ion 
concept. 

The underlying hypothesis is that air 
ion concentrations affect the blood level 
of serotonin, a powerful neurohormone. 
The hormone occurs in considerable 
quantities in the lower midbrain, where 
it plays an important role in processes 
such as sleep, the transmission of nerve 
impulses, and the development of 
mood. 

. . they have a certain plausibility, particularly for non-technical 
readers. In fact, they don’t prove a thing.” 
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FORUM — continued 

"I must keep clear of the ozone layer!" 

Research is said to indicate that 
negative ions lower, while positive ions 
raise, blood levels of serotonin. Reduc¬ 
tion of serotonin levels in the brain by 
the negative ions has a tranquillising ac¬ 
tion, reducing tensions, generating a 
feeling of well-being, etc. 

Various other physiological effects or 
mechanisms have been considered or 
claimed for ions, either in addition to the 
serotonin hypothesis, or in place of it! 

One fairly restrained set of claims gives 
most of the credit to negative ions of ox¬ 
ygen. By reducing the irritant hormone 
seretonin, some relief can be expected 
from discomforts like nervousness, 
fatigue, migraines, dizziness, diarrhoea 
and depression. Improved breathing 
may bring about "a better disposition in 
humans and animals . . . the general 
well being is improved". 

At the other extreme, I came across a 
list of positive ion associated problems 
reported in the literature of air ion 
generators. While the Author would not 
vouch for more than a few of them, they 
added up to an imposing list for anyone 
wishing to be impressed. There were 57 
of them in all, arranged in alphabetical 
order; they started with Allergy and 
finished with Wounds-healing. 

One could be excused for a certain 
scepticism, as for the exaggerated claims 
of many and varied fringer-medics. 

But among the documents which land¬ 
ed on my desk, as aforesaid, were a cou¬ 
ple of items published recently in 
"Science" magazine, produced weekly 
by American Association for the Ad¬ 
vancement of Science, and based in 
Washington. 

In Vol. 210, October 3 1980, Marjorie 
Sun commented on the renewed interest 
in the USA of negative ion generators. 
She says: 

"Believers swear that the generator is a 
panacea for everything from surliness to 
insomnia but they concede that the ef¬ 
fects may be psychosomatic. Scientific 
evidence as to the power of the ioniser is 
scattered and uneven." 
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She goes on to repeat the kind of 
claims made for negative ion generators, 
gives some instances of their use and 
refers to some of the scientific work that 
has been done. 

She also quotes a now-retired Albert 
Kruger as saying: "We don't know how 
neurotransmitters respond to negative 
ions" and adds that "Kruger knows of no 
explanation why the ions can kill or in¬ 
hibit growth of bacteria". 

But, even though Marjorie Sun took a 
fairly ambivalent posture, a correspon¬ 
dent in a subsequent issue was plainly 
very upset by the mere publicity for 
negative ion generators. His name: 
Melvin W. First, Harvard Air Cleaning 
Laboratory, Department of Environmen¬ 
tal Health Sciences, School of Public 
Health, Harvard University Boston, USA. 

First pointed out that ionic or elec¬ 
trostatic dust precipitation had been us¬ 
ed in air conditioning ducts for over 60 
years and that it worked equally well 
with either negative or positive ions. Ion 
discharge into an indoor environment 
for mood control was quite another 
thing. 

First says that critics of the negative ion 
concept are invariably branded by ion 
promoters as stubbornly biased. 
Significantly, however, investigators do 
typically agree that "pro-ion" research 
has lacked adequate structuring, in¬ 
strumentation and control of the many 
interacting variables. Even Kruger feels 
that some of his findings have been inter¬ 
preted beyond what he, himself, is 
disposed to accept. 

First also draws attention to the ozone 
problem and concludes: "Is it any 
wonder that the claims quoted in Sun's 
article raise the hackles of scientists who 
have been trying for decades to counter 
the exploitation of mysterious air clean¬ 
ing devices that are promoted with 
testimonials by the gullible?" 

Strong Stuff! 
When we drew Mr First's letter to the 

attention of a local distributor for 
negative ion generators, it did not cut 
much ice. The said distributor had 

"There's no doubt about it. Nature has 
plenty of ions in the fire!" 

already laid the blame for the US situa¬ 
tion at the feet of the American medical 
establishment. He simply went the fur¬ 
ther step of questioning US opinion 
generally, as being behind the times in 
this type of research. 

"Who is Mr First to question the fin¬ 
dings and lifetime research of say Prof Dr 
Kruger or of the late Dr Korn- 
bleuh ... as well as a long list of others 
higher qualified than himself?" 

I don't know, except to say the Melvin 
First is not without some relevant 
accreditation, or substantial support 
from elsewhere. 

With so many voices raised for and 
against the negative ion proposition, it 
becomes an electronic version of many 
other major medical and environmental 
debates. A mere technical journalist can¬ 
not hope to do more than we did back in 
July 1978: explain what it's all about and 
proceed to much the same conclusion: 

"We're not committing ourselves one 
way or the other - at least until a lot 
more research has been done." 

But don't hold your breath; a definitive 
conclusion is not likely to be reached 
tomorrow, or next week or next month. 

As one medico explained to me, the 
conduct of statistically valid, large-scale 
placebo tests is an enormous 
undertaking. 

If one of the pro-ion authors is right, it 
will be tougher even than that. Accor¬ 
ding to this writer, sensitivity to ion ef¬ 
fects is itself subject to a distribution 
curve. Fifty per cent of the population 
has moderate sensitivity to the ion en¬ 
vironment; 20% to either side are respec¬ 
tively much more or much less sensitive; 
the remaining 5% on either side are 
respectively acutely sensitive or notably 
insensitive. 

A few people, in certain categories, 
says the same author, may even appear 
to react more favourably to positive ions 
than to negative ions! 

So the argument goes on, and seems 
likely to continue into the forseeable 
future: whether negative ion therapy is 
beneficial and, if so, in what ways? What 
concentration of negative ions is accep¬ 
table and over what periods? In what 
everyday environments are negative ion 
generators advisable, unnecessary or 
even undesirable . . . and so on? 

WHAT ABOUT OZONE? 
However, the problem of ozone 

generation, to which we drew attention 
in Jan/Feb, is not quite so vague. 

Ozone, a three-atom molecular form 
of oxygen, has long been credited with 
invigorating properties and this impres¬ 
sion still comes through in some older 
dictionaries. Even where the basic defini¬ 
tion may be strictly factual, one popular 
useage may still be acknowledged: to 
reinforce the idea of invigorating, brac¬ 
ing air, as at the seaside. 

The popular misconception is 
strengthened by the long-time practice 



Join the people who have 
made the AirForce their life 

“I’ve seen a lot of Australia. Now I'm 
looking forward to being posted 

overseas." 

“I enjoy being a member of the team 
that keeps our Fill’s fully 

operational." 

"You’re trained to work on some of 
the most advanced equipment in 

the world.'' 

"The opportunities for promotion with 
more pay and responsibility 

are there ” 

"You don’t mind working hard if it’s 
for a specific purpose like the 

country’s security." 

"At 23 I found myself promoted to 
Section Head. That kept me on 

my toes." 

"It isn’t all work I have time to relax 
and play my favourite sport." 

"The training has set me up with a 
career for life — it’s really 

professional." 

The satisfaction and rewards are immense. 
A new lifestyle. New friends. New interests. 

New qualifications. New places visited. 
And you start on full adult pay too! After training 

we’ll pay you even more! Then there’s four weeks 
annual leave and the opportunity to continue 
studying for higher qualifications. So if you want 
to reach a higher rank, it’s up to you. 

It’s not an easy life. 
Success demands application. A disciplined 

approach to your work. What’s more, you’ll be 
part of a special team that’s proud to wear the 
Air Force uniform. 

Normally you’ll work a five day week. But at times 
we expect you to do extra duties. 

You must be prepared to join us for a minimum 
of six years and be prepared to live and work on 
any one of our bases. 

Your future. 
Is it in Flight Systems, Propulsion Systems, 

Air Frames, Telecommunications, Engineering, 
Administration, Weaponry, Supply or 
Motor Transport? 

The choice is vast. The scope unrivalled. 
So if you’re aged between 17 and 34 years 

(17 and 43 years if no trade training is required), 
an Australian citizen or meet our nationality 
requirements, we would like to meet you. 
(People with civilian qualifications and 
experience are most welcome to apply.) 
Enquiries are also invited for 
Apprenticeships. 

Today, walk into the Air Force 
Recruiting Office nearest you and have 
a chat with a Careers Adviser. The address 
is in the phone book. It could be your first 
important step to an exciting new career. 

Alternatively send the coupon or phone 
for the facts: 

Brisbane: 
226 2626 

Wollongong: 
28 6294 

Townsville: 
71 3191 

Parramatta: 
635 1511 

Sydney: 
212 1011 
Canberra: 
82 2333 
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f 

RAAF CAREERS 
ADVISER. G.P.O. Box XYZ 

in the capital city nearest you 
Yes! I am interested in an RAAF 

career. Please send me full details. 

Hobart: Adelaide: Perth: _ 
325 6222 M Name i 34 7077 212 1455 

Melbourne: Newcastle: 
Mr/Miss. 61 3731 2 5476 1 « 
Address 

State. Postcode 

Date of Birth: 
You’re somebody 

in Today’s Air ForceX. -S 
Authorised by Director-General Recruiting Dept. Defence ■■ 

RG.416.FP.11EA 
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of releasing ozone into tunnels to 
''purify" the atmosphere. The most 
logical justification is that ozone oxidises 
pollutant gas molecules in the confined 
atmosphere, turning them into a less 
noxious form. 

As well, the ozone tends to sterilise the 
air, as in some public buildings, by killing 
off bacteria. 

However, it is now widely accepted 
that, in unnatural quantities, ozone can 
be toxic to more than just bacteria. It is 
even said to have carcinogenic proper¬ 
ties. (What hasn't, these days?) 

On the basis of figures to hand, the 
natural concentration of ozone in sur¬ 
face air ranges up to about 50 parts per 
hundred million or 0.5ppm. The 
Australian Commonwealth Department 
of Health recommends that no device 
add to this more than 0.1 ppm, referenc¬ 
ed to an 8-hour working day. 

In the context of negative ion 
generators, which may well be used in 
offices or homes for protracted periods, 
it would seem logical to take full note of 
this requirement. Particularly would this 
be the case in small rooms with limited 
ventilation. 

According to a couple of spokesmen 
within the industry, there are about 10 
different negative ion generators current¬ 
ly on sale around Australia. Both quite in¬ 
dependently suggested that about half 
the number could be dubious in terms of 
ozone emission. To verify this impres¬ 
sion, however one would need to under¬ 
take quite lengthy investigation. 

That is not our role, of course. It is the 
responsibility of manufacturers and/or 
distributors to ensure that their products 
conform to local requirements, whether 
by local testing or the validation of 
overseas documents with the ap¬ 
propriate authority. 

I do know that we came across one 
unit which has been tested and certified 
in Australia. Ozone output was shown to 
be less than one part per hundred 
million, or below one-tenth of the Health 
Department figure. In these cir¬ 
cumstances, no odour is evident in the 
room, although a keen-nosed observer 
may detect it right at the output ports. 

We also sighted a report on another 
unit which failed badly, with a measured 
ozone output of 0.7ppm — seven times 
the recommended figure, and 70 times 
the unit referred to above. For many 
people, exposed to such a device, the 
most obvious effects would probably be 
a funny smell and a very un-funny 
headache! 

What about the remaining seven or 
eight units? Adjectives asides, and 
negative ions notwithstanding, how 
much potentially toxic ozone would 
they likely release into an office, study or 
bedroom? 

The answer might be "very little". 
But before buying one, I'd need to be 

assured in quantitative terms, by a 
distributor's warranty acceptable to our 
Australian Department of Health. It 
should not be too much to ask! 

50 & 25 YEARS AGO 

“We understand that more than a spot 
of bother will plop into Eastern Europe 
when Russia’s 100 kilowatt relay station 
opens at Bogorodussja, disseminating 
propaganda throughout neighbouring 
countries. The most bothered person, in 
our opinion, will be the announcer.” 

☆ ☆ 
“Sir Hubert Wilkins is taking a 

telephony transmitter with him in his 
submarine to the North Pole, and when 
the submarine comes to the surface he 
proposes to transmit accounts of the 
expedition’s experiences to points in the 
United States. If he does come to the 
surface.” 

☆ ☆ ☆ 
“The disappearance of the hurdy— 

gurdy man from England, Europe, and 
America has been attributed to 
broadcasting; but we refuse to be 
associated with a statement so unkind. 
Indeed, the numerous musicians who 
now perform in our streets are surely 
evidence that, in Australia at least. 

broadcasting has not yet effaced this 
kind of competition.” 

☆ ☆ ☆ 
Radio enthusiasts, and others who are 

not so conversant with the theory of 
radio, may have been interested to read a 
cable which was recently received from 
England, regarding a so-called “Magic 
Ring”. 

The cable stated that short-wave 
wireless could be applied to prevent sea 
collision: that a ship will shortly be able 
to put a wireless belt around itself, which 
other ships will not be able to enter, 
without realising the proximity of the 
vessel. Declared Marchese Marconi, in 
an interview: “The short-wave is the 
most important thing in wireless. It has 
revolutionised everything. I hardly dare 
to think what the future may hold as the 
result of experiments in this branch of 
radio science. Short-waves cannot 
become mixed with other waves. 
Nobody can tune in, as the message will 
go only where intended. We should thus 
also be able to employ short-waves for 
house-to-house communications.” 

* ☆ ☆ 
“A Paris station was forced to pay 25 

francs damages for infringement of 
copyright to the heirs of Victor Hugo, 
who are now less miserable.” 

RADIO © 
TELEVISION 

AND HOBBIES * * 

“Earlier this year, a Detroit safety 
engineer built a device which uses radar 
to automatically operate the power 
brakes of a vehicle when anything 
appears in its path. A radar unit is 
mounted below the front grilles (a similar 
device can be mounted on the rear for 
reversing) and projects a pair of beams 
ahead. The faster the car goes, the 
further ahead the beams are thrown. As 
soon as one is interrupted, a trip 
mechanism applies the brakes until 
either the car stops or the obstacle is 
removed. 

“One American car manufacturer is 
said to be so interested in the 
experiments that his engineers are 
working frantically to perfect the sytem 
in time to make an appearance on the 
1957 models. 

“And what of the future? 
Many experts predict that in due 

course the motor cars on the major 
highways will fccome in’ on an electronic 
beam just as commercial aircraft are 
guided into the international airports?' 

“Every year that goes by sees an 
increase in the applications of 
radioactivity. With it comes the need to 
guard against dangerous but unsuspected 
radiation effects. Warning devices, 
which are currently in use, apply 
principles which range from the very old 
to the very new. 

“A Geiger counter made up to wear 
around the neck. (Photograph shows 
attractive model elegantly dressed and 
wearing geiger counter around neck). It 
weighs about three pounds and operates 
from a couple of torch batteries. The 
meter pointer indicates a green, a yellow 
or a red porton of the scale, according to 
the amount of radiation present at any 
time." 

☆ ☆ , ☆ 
“Despite the high cost, both of 

receivers and program material, colour 
television still continues to make 
progress in the US. NBC has recently 
announced the inauguration of the 
world's first all-colour television station. 

“The pioneer station is WNBQ. the 
NBC-owned station in Chicago, with 
studios in the Merchandise Mart." 

The WNBQ conversion is one phase 
of a $12 million dollar plan announced 
by NBC to expand colour television 
facilities in New York, Chicago, and 
Hollywood." * 
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SPECIAL PURCHASES 
NEW PLESSEY-FOSTER & AWA HI-FI SPEAKER SYSTEMS 
POWER RATING 50 WATTS RMS FREQUENCY RANGE 30 to 

18000 CYCLES 
This HIFI speaker system uses the top of the range Foster C00F05 8" 
woofer which is a free edge cone speaker with a resonant frequency of 27 
cycles and a 2" voice coil, weight 3577G (magnet weight 607G). Two 
AWA 4" tweeters with ceramic magnet & curve-linear cones are supplied 
also crossover components, grille cloth, innabond lining & cabinet plans. 
(Cabinet not supplied.) 

$69.00 
(List price was over $100) 

Post & packing NSW $5.50 per kit 
Qld, Vic $5.50; SA, WA $8.00 per kit 

Foster C00F05 8" woofer max power 
80W available as separate unit at $55.50 + 
post & pack as kit. 

RANK-ARENA 2 WAY 
SPEAKER • 10 Watts RMS • 8 ohm impedance • 8" woofer with tweeter • Supplied with leads and plugs • Teak finish 

A similar system available in walnut finish. Dimensions 18"H, 11"W, 
9Vt" D. Freight extra per rail air or road transport. 

V" “L,* 
PER PAIR I 

56 TRANSISTORS FOR $4.80 
PLUS 12 DIODES P&P $1.00 
TRANSISTORS. 24 BC108 general purpose audio, 6 BC 109C low 
noise audio. 6 TT770 low level amp NPN, 1 2EM404 silicon rectifiers 
400 volt 1 amp. PLUS 20 mixed silicon transistors. 

100 CAPACITORS FOR $3.50 Post $1.00 
CAPACITORS. 100 comprising approx, equal quantities of Philips 
tubular polyester (315 series) Polyester film “greencaps" & Styroseal in 
standard values to 47 mfd. with a list price of over $18.00 

ELECTROLYTIC CONDENSERS P&P $1.00 
3300 UF 75V — $1.50 2200 UF 50V — 75c upright mounting 

NEW EMI RECORDING TAPE 
HIFI LOW NOISE 

At less than Vt list price 
HDP12 5" reel 1,200ft 

double play 2.95 4 for $10.00. 
PP $2.00 

EMI SUPER C90 CASSETTES 
8 for $10. P&P $2.00 

NEW STANDARD BSR 
RECORD CHANGERS 

MODEL C129R 

$36.00 

Fully automatic turntable plays up to six records automatically and single 
records automatically or manually as required. 11" turntable. Cue & 
pause control. Record speeds 33’/a, 45 and 78 rev/min. Finished in 
black with silver trim. Player and changer spindles supplied. Fitted with 
ceramic cartridge. Post & packing extra. NSW $2.70; Vic, Qld, SA 
$3.70; WA $4.70 (registered post $2 extra if required). 

NEW AWA HI-FI SPEAKER KITS 8" 2 WAY 3 
SPEAKER SYSTEMS 

AT LESS THAN V2 LIST PRICE 
POWER RATING, 20 WATTS RMS. IMPEDANCE 8 OHMS Frequency 
range 46 TO 18,000 CYCLES 

Supplied in kit form (less cabinet) each kit comprises: One AWA 8WAC 
8in bass unit, two AWA 4MBC 4in tweeters with ceramic magnets & 
curve-linear cones, crossover components, grille cloth, innabond lining 

and cabinet plans $20 

PER KIT 
CABINETS AVAILABLE 
Post & packing extra: NSW $2.50; Interstate $3.50 

CLASSIC RADIO 
245 PARRAMATTA RD., HABERFIELD 2045 

PHONES 798-7145, 798-6507 

CYCLE LENGTH: ChronTrol’s cycle length is adjustable from 1 hr to 1 wk. 

ON/OFF TIMES: Can be advanced or retarded automatically by 0-20 
minutes. 
ACCURACY: Accurate to within one second. Precise switching is 
always assured 
DIMENSIONS: 8" x 10” x 3" (H/W/D) 203.2mm x 254mm x 95.3mm 
CAPACITY: 4 independent SPDT or DPDT relays controlled by up to 
a total of 10 programs 
CRYSTAL TIME-BASE BACKUP SYSTEM: Allows clock to continue to 
advance during interruption.in power supply; assures switching 
at correct times and eliminates need for resetting. 
INSTALLATION: Installation of ChronTrol wall-mount units is quick 
and easy. 
APPLICATIONS: • Enemy management/peak load reduction • Store 
lighting • Parking lot lights • Security systems • Window displays 
• Swimming pool heating and pumping • Air conditioning and 
ventilation • Process timing for industry and many more 
Write for information Available from 

INFORMATIVE 3 Bank Street. South Melbourne. 3205 
SYSTEMS (03) 690 2284 Telex AA 30458 

FUNDAMENTALS OF 
SOLID STATE 

Fundamentals of 

SOLID STATE 

ONLY 
$3.50 
+ 70c 
p&p 

mu w so 

Fundamentals of Solid State has been reprinted, revised 
and enlarged showing how popular it has been. It provides 
a wealth of information on semiconductor theory and 
operation, delving much deeper than very elementary 
works but without the maths and abstract theory which 
make many of the more specialised texts very heavy going. 

Available from; 
“Electronics Australia”, 57 Regent St, Sydney. PRICE 
$3.50 OR by mail order from “Electronics Australia”, 
PO Box 163, Beaconsfield 2014. PRICE $4.20. 
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AUDIO - VIDEO 
ELECTRONICS 

HI FI • PROFESSIONAL AUDIO • ENTERTAINMENT 

LAS VEGAS CES: There today, here tomorrow! 
In this first-hand report from the Las Vegas consumer electronics 
show. George Tillett emphasises the video wave that is currently 
sweeping the USA. Large-screen receivers, video discs and satellite 
television systems were all highly visible, along with the usual array 
of new, advanced technology hifi audio. 

by GEORGE TILLETT 
(Special correspondent in the USA for 

"Electronics Australia" magazine) 

In the terms of support, attendance at the Winter CES in Las 
Vegas was a record 59,000 and I was pleased to find a positive 
feeling of optimism among the exhibitors, instead of the 
rather depressing air of uncertainty which pervaded last year's 
Show. 

In the main, this had to do with the impending change in 
government but another cause was the fantastic boom in 
video products, which was reflected in the increasing number 
of video magazines. 

Video discs were predictably centres of attraction and all 
three systems were being demonstrated by various 
manufacturers. 

As most EA readers will know, the systems are not compati¬ 
ble and the situation is not unlike the great quadraphonic 
fiasco, because each system is backed by powerful interests. 

Bernie Mitchell, President of Advent, poses beside a hand¬ 
some table, complete with floral arrangment and 
refreshments. But tilt the top and the table becomes a com¬ 
plete, self-contained, 3-tube projection TV unit. 
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For example, RCA (who have just introduced their disc player) 
have access to the large CBS repetoire and users of Pioneer 
type laser systems are catered for by Columbia, MCA and 
other Hollywood groups. 

Although the RCA system uses a stylus groove (described by 
one critic as "a giant step backwards") the picture, as 
demonstrated was quite comparable with its competitors and 
the price of below $500 makes it very attractive. The first 
models released only have a single audio channel but a stereo 
version and an adapter will be introduced later this year. 

This will give you some idea of the size of those micro¬ 
grooves: they are 38 times thinner than those on ordinary 
audio records and the stylus would travel the equivalent of 
40km for a two-hour program! 

Projection TV is slowly gaining in popularity and there were 
a number of new models to be seen. Advent had a one-piece 
model in the form of a handsome coffee table: open the top 
and there's the screen! Picture size is 50 inches and - here's a 
sign of the times - there are input sockets for video games, 
VCRs and videodiscs. 

MINIATURE TV, MULTI-SCREENS 
At the other extreme, Toshiba were showing three "pocket 

TV sets" measuring under 18cm long, 8cm wide and only 
1.8cm deep. The liquid crystal matrix screen size is about 5cm, 
while all three models have a built-in zoom feature to double 
the image size at the centre. 

Another interesting TV came from Sanyo who had a fairly 
conventional 48cm table model with two extra 12cm screens. 
These could be tuned to different channels or used with an 
optional camera for security monitoring. 

Several new VCRs were to be seen and the accent seems to 
be on portables such as the JVC 220 which weighs less than 
5kg. A few weeks ago, Technicolor entered the market with 
an even lighter model - around 3kg - which uses 6.3mm tape 
instead of 12.7mm. It measures 25cm square. The cassettes, 
which are made by Fuji, are slightly larger than audio casset¬ 
tes, but play for one side only. It is stated that a combined 
VCR-camera version will be introduced later this year. 

Last year, only one manufacturer of Earth Stations for 
satellite TV reception was at the Show but, this year, there at 
least six of these enterprising companies represented. The 
various parabolic dish antennas were on display outside the 
convention hall. They ranged from large four-tonne reinforced 
metal affairs to wire and fibreglass assemblies that looked like 
attempts at modern art, with prices ranging from $US3000 to 
over $12,000 for complete installations. 

The programs they are designed to pick up come mainly 
from RCA's Satcom 1 which is 40,000km up and radiates on 24 



frequencies between 3.7 to 4.3GHz. The programs are beam¬ 
ed up to the satellites (on a different frequency, called the 
uplink) for use by cable TV stations who pay a fee and so they 
are somewhat unhappy about people putting up dish anten¬ 
nas in their backyard and looking at programs for free! 

Makers of Earth Stations say (with tongue in cheek) that the 
airways are public and anyone should be able to use them. So 
far, the legality hasn't been tested. 

In the meantime, the FCC has granted permission for 20 
more domestic satellites - mostly for business purposes. 
Some will be used for cable TV wnich is expanding rapidly, 
possibly because it provides programs not seen on ordinary 
TV. These include Broadway Shows, 24-hour sports programs, 
continuous newscasts, X-rated movies, and a "Shop-at-Home" 
service with special price reductions for subscribers. 

HIFI AUDIO EQUIPMENT 
In the field of hifi audio, several cassette decks were to be 

seen with the Dolby HX (headroom extender) feature but the 
big news was the introduction of Dolby-C. In effect, this con¬ 
sists of two-"B" circuits in series, plus an extra circuit to im¬ 
prove high frequency headroom. Noise reduction is 20dB and 
it is obviously Dolby's answer to HiCom, dbx and other 
systems that have appeared since the -B system was 
introduced. 

"Nice to come home to" would seem to be the theme 
for this picture showing the Quasar video disc player. It 
uses the VHD grooveless capacitive system. 

At the Press demonstration, Ray Dolby stated that 20dB of 
noise reduction was the maximum that could be achieved 
before undesirable side effects occurred. Thus, it would seem 
unlikely that we will see a Dolby-D system - which is pro¬ 
bably just as well! Some deck manufacturers will feature HX as 
well as -C but all will have a switch position for -B as there are 
many thousands of -B cassettes out there. 

The dbx company were demonstrating some new dbx 
cassettes and comparing them with open-reel tapes played by 
a top quality machine; tne differences were really quite small. 
It was emphasised that the dbx system works at low frequen¬ 
cies too. Thus, a low frequency signal could not trigger the 
gain circuit to bring in background hiss. 

Some months ago, JVC introduced a cassette deck with BEST 
which, translated means Bias, Equalization and Sensitivity Tun¬ 
ing all of which describes a built-in microcomputer that per¬ 
forms those functions automatically. 

Now, Akai have a similar model, the GX-95, which also has a 
monitor head, full logic controls, electronic tape counter, two 

Already massively involved with satellite television and 
its CED "Selectavision" system, RCA has entered the pro¬ 
jection TV market with this attractively styled unit. 

24-section bar-graphs and two servo-controlled DC motors. 
There is also a built-in timer and an optional remote control 
unit - a far cry indeed from the original Philips deck circa 
about 1950! 

Sansui's new D-550M has what is called a "Dyna-Scrape filter" 
to reduce modulation noise caused by irregular tape motion. 

Dual's top model features a one-step record ready system 
with open access to the tape compartment. An infrared 
photo switch stops the tape when a finger moves to the 
cassette. 

But perhaps the most interesting deck comes from Op- 
tonica: it has two separate compartments, one for playback 
and the other for record. Not only does this provide editing 
and dubbing facilities but it allows the heads to be designed 
for optimum performance. Thus, the record head has a large 
gap of three microns and the playback head is only 0.8 

The display from National Panasonic emphasies an 
aspect of video disc quite distinct from entertainment - 
its use in professional and educational situations. 

ELECTRONICS Australia, May, 1981 37 



“Instant” purebreds 
just don’t exist. 

A good-looking component stereo system can be launched 
overnight. But an excellent-sounding system that will delight 
audiophiles is another matter. Excellent results require that each 
individual unit be outstanding. That takes experience and special 
skills beyond mere technology. It takes the hi-fi expertise of 
Sansui, the audio specialist with decades of dedication to 1st 
class reproduction. 

SUPER COMPO systems weren’t created overnight. From 
the very beginning, each unit was conceived with the other units 
in mind. The result is matching that goes beyond handsome 
styling. Or mere “power” matching. SUPER COMPO systems are 
distinguished by “in-depth matching.” This means that certain 
priorities such as extremely low dynamic distortion were followed 
throughout. 

'V'.'.U 

UAMBnrAfmRwS IS*1 ,zumj 2‘chome. Suginami-ku, Tokyo 168 Japan 
VAN FI (AUST.) PTY. LTD. 297 City Road, South Melbourne, Victoria 3205, Australia Teh 690-6200 

283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929-0293 



LECTRONICS - Cont 

micron. There is a special dubbing level control and a one- 
touch sync control so both tapes can start together. 

Although the great majority of the medium and high-priced 
decks had provision for metal tapes, few people tend to use 
them - judging from the sales figures. One reason has to do 
with the relatively high price ana then again, the audible im¬ 
provement is not all that great with many decks. Moreover, 
the new premium formulations like TDK's SAX series, which 
use double layers of oxides, are not too far behind metal — 
especially if Dolby HX is used. 

It is estimated that there are now over 400 loudspeaker 
manufacturers in America: fortunately, they were not all at the 
Show but there were quite a few and space will not allow 
anything like a complete report. 

The best I can do is to mention some of the most interesting, 
starting with one of the higher priced models, the 
Cosmostatic. This model stands 1.5m high and has 11 
electrostatic panels for the high frequencies. Eight of these are 
arranged in a circle, while three fire slightly upwards, so the ar¬ 
ray is umbrella-shaped. A 37mm dome smooths the transition 
frequencies and the bass is handled by four 150mm woofers 
plus two 250mm passive radiators. The electrostatic elements 
are fed from a built-in matching amplifier capable of peak out¬ 
puts as high as 1200 watts. Price: $3600 a pair! 

mmm 

The VIETA 6-70,000 
loudspeaker from Spain 
uses four treble and 
four mid-range drivers 
mounted alternatively 
in a circular array, plus a 
bass driver in the main 
enclosure. Price is 
$3500 per pair. 

"A giant step 
backwards" say the 
knockers of RCA's 
"Selectavision" but pic¬ 
ture quality is good and 
the price probably 
unbeatable. 

MCA/Mitsubishi's X-10 
Interplay System com¬ 
bines AM/FM stereo 

I radio with integrated 
amplifier, cassette deck 
and a vertical# linear 
tracking phono player. 

Strictly utilitarian and 
portable, this "PRO-90" 
system from 
Wharfedale is intended 
for discos, sound rein¬ 
forcement, etc. 

Dayton-Wright were demonstrating their new electrostatic 
full-range systems which, like previous models, use an inert 
gas to prevent corona and increase efficiency. As you might 
expect, price of these systems — which are made in Canada — 
is quite steep, at about $5000 a pair. 

Another Canadian company, Sound Dynamics, were show¬ 
ing a prototype ribbon tweeter having a corrugated 
diaphragm measuring 200 by 25mm which was edge-damped 
witn urethane foam. Response was claimed to be flat from 
400Hz to 20kHz with a high power handling capacity. 

Infinity's new Reference Standard II is not as large as the war¬ 
drobe-size Reference 1, as it stands only 122cm high. It is a 
4-way system with two 250mm bass drivers, three 125mm 
itiidrange speakers and two EMIT planar tweeters. Radiation is 
di-polar and, yes it is a four-way system because the bass 
drivers operate in different frequency bands. Both use the 
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Watkins dual voice coils. 
JBL were demonstrating their newly 

released Model L 112 bookshelf system 
which uses a 300mm bass driver, a 
125mm midrange unit and a special 
25mm super-tweeter. Sixteen of these 
systems were stacked up on each side so 
what we had was pulsating wall of sound 
— most impressive! 

Koss added two more speaker systems 

Sharp/Optonica's RT-6605 deck has two cassette compartments, one optimised for 
recording, the other for playback. It can fulfill the role of a normal domestic deck but 
has the further feature of being able to dub cassettes, with movement of the source 
tape and copy tape precisely synchronised. 

to the range: Model 210 and Model 
M-80 which is called the "Dynamite". It 
measures 300mm by 140mm square and 
it has a pair of 114mm woofers with a 
25mm dome tweeter. The other model, 
the 210 is a floor-standing system with a 
300mm bass driver, a 125mm midrange 
speaker and dual 37mm tweeters which 
are angled to give a wide dispersion. 

Latest addition to the growing number 
of SLT (Straight Line Tracking) turntables 
came from Benjamin but, unlike its com¬ 
petitors, it boasted a front loading ar¬ 
rangement which allowed the front sec¬ 
tion to be pulled out. A nice idea where 
space is limited. 

Mitsubishi introduced a vertical SLT 
model some months ago but now they 
have combined it with a cassette- 
receiver to form a complete audio 
system with optional loudspeakers. The 
electronics are built into the base so the 

whole unit is only 58cm high, 47cm wide 
and just over 23mm deep. 

S-shaped tonearms are gradually being 
superseded by straight types, in fact, the 
latter are now as scarce as hen's teeth! 
Most manufacturers are stressing the vir¬ 
tues of low-mass, although few can 
seriously compete with Dual's eight 
grams. Carbon fibre headshells are quite 
common, while several models were to 
be seen with special insulating feet to 
reduce acoustic feedback. For example, 
Onkyo has developed a "triple- 
insulated" mounting foot while all Dual 
models are fitted with "tuneable" feet 
which can be adjusted to suit various 
conditions. 

This year, the emphasis is still on 
facilities and low distortion for 
amplifiers, rather than on power output 
- and the same applies to receivers. 

Sansui introduced another amplifier 

Sansui's D-550M metal-ready cassette 
deck combines direct drive with their 
"Tension Servo Mechanism" and 
"Dynascrape Filter" intended to achieve 
the smoothest possible tape traverse. 
The deck is available in matte black finish 
or brushed aluminium. 

which uses the "feed-forward" output cir¬ 
cuit instead of a feedback loop to reduce 
distortion. This is the AU-D9 and it has a 
power rating of 95 watts per channel at 
less than 0.005% THD. 

Many amplifiers now use a "Super A" 
or "Zero Switching" output circuit as 
mentioned previously in these pages. A 
typical example is JVC's A-X7 which car¬ 
ries a 90-watt rating with less than 
0.003% THD. Transient intermodulation 
(TIM) is claimed to be "non-existent". 

DIFFERENT APPROACH 
Micro-components are still quite 

popular, although I don't believe that 
sales have been as high as expected. 
Most of these components are fairly 
sophisticated versions of larger models 
with all kinds of "bells and whistles" and I 
must say they are very attractive, with 
considerable eye appeal. 

However, the Advent company believe 
that these items are not really meeting a 
need, so they have taken a different ap¬ 
proach with a new low priced series call¬ 
ed "Advent Response". What they have 
done is to use a down-to-earth, "no frills" 
concept to "meet the demands of those 
who want good music with the 
minimum equipment". 

The basic receiver has no displays, fan¬ 
cy tuning devices, coloured lights or 
banks of pushbuttons and is in the form 
of a small cube with a simple tuning dial. 
It costs only $140 with a 

Casio's VL-TONE has a keyboard which allows the user to play 
and store up to 100 notes, which it will then play back in 
selectable pitches and voices, with or without selectable pre¬ 

set rhythms. The final sound can be heard through head¬ 
phones or internal loudspeaker, or via an external amplifier. 
For good measure, the instrument will double as a calculator! 
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If you haven't got a pair 
of these, you’ve never 

really heard your hi-fi. 

HD 400 
High quality, low cost dynamic 
— as used in first class by major 
international airlines. Featherweight 80g. 
Frequency response 20-18,000 Hz. 

Voted the top headphones in the 
USA for quality and price, by a 
major American consumer group. 
Light 129g. 
Frequency response 18-20,000 Hz. 

You could have a superb, 
multi-thousand dollar hi-fi outfit. 
But until you’ve heard it through 
a pair of top quality earphones, like 
Sennheiser’s, you won’t appreciate 
how good the system really is. 

You see, no matter how good 
your speakers are, their sound is 
affected by their surroundings. 
Curtains and furniture deaden 
high frequencies. Positioning and 
distance affect the base end. 
Outside noise and ambience 
interfere with your listening. 

But with a pair of Sennheisers, 
the sound is delivered right to your 
ears, with no interference. And the 
supreme quality of Sennheiser’s 
research, design, and engineering, 
ensures that the sound you hear is 
reproduced as perfectly as is 
possible at the present state of the 
art. You’ll hear your system’s 
sound—the depth, the stereo, the 
subtlety of the instrumentation 
—like never before. 

Sennheiser’s quality has a 
further dimension—comfort. The 
weight, the grip, the feel, have all 
been calculated to cut down 
headphone fatigue. This is why 
whenever you see a pro at 
work—a disc jockey , a recording 
artist—almost invariably he’ll be 
wearing Sennheisers. 

But don’t take our word for it, 
go to your hi-fi dealer and listen to 
a set of Sennheisers. Then take a 
pair home, and rediscover your 
own hi-fi. 

SEIMIMHEISER 

Excellence in Electronics 

Brilliant for music with a wide tonal 
range, like a full orchestra or modern 
multi-multi-tracked records. 194 g, 
still very light. 
Frequency response 16-20,000 Hz. 

UNIPOLAR 2002 
Electrostatic headphones. Better 
frequency response and higher output 
level than ever before. Not cheap. 
But if you’re a perfectionist, 
these are your headphones. 
Frequency response 16-22,000 Hz. 

146 Roden Street, West Melbourne. Phone 329 9633. 4 Waters Road, Neutral Bay. Phone 909 2388. 
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ARE "yOU SEEING 
STRIPES INSTEAD OF STARS? 

You re watching your favorite super- 
stars on your video cassette recorder. 
Whammo! Stripes across the screen 
... distortion... noise. Now, in addi¬ 
tion to the hundreds of dollars you 
paid for this premium piece of equip¬ 
ment, you also face a hefty repair bill. 

Not necessarily Chances are you 
can stop distortion problems in 5 
seconds flat with the revolutionary 
new VCR cleaner called ALLSOP 3. 

ALLSOP 3 VCR CLEANER thoroughly 
removes oxides and other pollutants 
from your VCR’s audio and video 

heads, capstan and pinch roller—the 

and top performance. 
Simply moisten the ALLSOP 3 

cleaning cassette with special formula 
ALLSOP 3 VCR cleaning solution. 
Insert into your deck as you would a 
regular video tape. Press the “play" 
button and a non-abrasive felt pad 
and ultra-soft chamois go to work, one 
cleaning the capstan and pinch roller, 
the other cleaning the heads. The 
entire ALLSOP 3 cleaning cycle takes 
just five seconds, then shuts off 
automatically 

Now turn on the stars and see your 
money’s worth. 

LOOK FOR ALLSOP 3 WHEREVER 
VIDEO PRODUCTS ARE SOLD. 

Communications Power Inc. (AUST) Pty. Ltd. 
P.O. Box 246 Double Bay N.S.W. 2028 (02) 357-2022. 
Telex: 23381 “COMPOW” 

MICROCOMPUTER 
PRODUCTS 130 Military Road, Guildford. 

NSW 2161. Phone (02) 632 6301. 
(02) 632 4966. Telex AA70664. 

MORROW WUNDERBUSS™ 
The Ultimate SlOO Bussboards 

WE ARE SlOO SPECIALISTS - 

* 8,12, or 20 SLOTS, 

* KIT OR ASSEMBLED. 

COMPLETE COMPUTERS DOWN TO INDIVIDUAL PARTS. 

Note: 
Now with 
SIP packs 
replacing the 
Discrete termination 
resistors 

Ground lines between every signal line. 
Ground planes under every socket. 
Active termination to IEEE 696 
Regulators for external devices EG 
keyboards. 
Essential for 4MHz & recommended 
for 2MHz operation. 

If you are computing, interested in hardware or software, if you are a businessman an engineer educator student 
a hobbyist - see us before you make any rash decisions you will regret! 

COMING SOON — PROGRAMMING COURSES — CALL FOR DETAILS ' 

Trading hours Mon-Sat 9AM to 6PM. See previous ads in EA and ETI. 
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matching loudspeaker while the stereo 
version is rather larger and it goes for | 
$290 with two loudspeakers. 

It certainly seems to make a lot of 
sense — especially for those with small 
rooms (and budgets) and I have an idea 
that something of the kind would be 
welcome in Australia. 

I 
ALSO NOTED: I 

A musical instrument that lets you 
record up to 100 musical notes and play 
them back in any one of five voices: 
piano, guitar, violin etc? And let you 
work out your tax figures? Yes, there is 
such an instrument: Casio's VL-Tone, a I 
digital synthesizer combined with a | 
calculator! It measures 300 by 75 by just 
over 25mm and it can be used with ear- I 
phones or plugged into an amplifier. 
Once you have recorded a tune, you can 
blend in any one of 10 background I 
rhythms such as march, waltz, samba or | 
swing and you can adjust the output up i 
or down an octave. Price is only $70 ... ' 
Sharp had a small print-out calculator | 
with a difference: it has a 23-letter i 
keyboard so it can function as a mini- 1 
typewriter ... Toshiba were w 
demonstrating a tuner which actually an- 
nounces the station's call letters! It ac¬ 
cepts and stores call letters as verbally | 
instructed via a microphone. As the sta- i 
tion's frequency is displayed, a voice an¬ 
nounces the call sign . . . Outside the I 
Show, several cars were demonstrating | 
audio equipment. One had a pair of 
38cm woofers squeezed under the rear 
seat plus at least 12 smaller ones at the 
front, all fed from a 1000 watt amp. A 
red notice inside said: Danger, 140dB! 
Casio had an electronic cash register 
claimed to be the only cash register in 
the world to play "Greensleeves when I 
the drawer is opened" I bet this is not go- | 
ing to be the cashier's favourite tune 
after a few weeks! 

IN BRIEF ... 
RCA's CED video disc system has ap¬ 
parently sprouted some additional and 
unexpected features for what was sup¬ 
posed to be a basic, grooved system. 
New prototype players include pause, 
rapid forward and reverse visual search, 
and rapid forward and reverse access. 
The search mode is at 10 times normal 
speed, during which a good quality pic¬ 
ture is displayed. RCA's first disc 
catalogue is said to contain 150 titles. 

K.G.C. MAGNETIC TAPE PTY LTD, of 40 
Applebee St, St Peters, NSW, have pur¬ 
chased additional cassette duplicating 
and loading machines, plus other 
specialised equipment, which will in¬ 
crease by 50% their potential output of 
pre-recorded audio cassettes. According 
to General Manager Bill Gordon, the 
company is also planning to expand its 
video duplicating facilities, which will 
necessitate new plant and larger 
premises to house it. The expansion 

Two lucky EA readers 

CAN WIN 
this magnificent Marantz SO 5010 
cassette deck ... retail value $359 

or this stylish Marantz ST 510 
AM/FM tuner ... retail value $349 

From Marantz (Aust) Pty Ltd, 
19 Chard Rd, Brookvale, NSW 2100 

Phone (02) 939 1900 

CONDITIONS AND WHAT TO DO . . . 
CUT OUT this two-column panel 
with the crossword and clues on 
the back. Alternatively, in states 
where this requirement is illegal, 
make a clear, same-size photostat 
copy of the panel containing the 
crossword, clues and entry form 
and use this for your entry. 

COMPLETE the crossword 
overleaf in clearly readable block 
letters. The correct solution will 
be as supplied by the designer of 
the crossword. 

RETURN the panel, uncut, con¬ 
taining your solution, the clues 
and the completed entry form, so 
as to reach our editorial office not 
later than 5pm on June 30, 
1981. 

POSTAL ADDRESS: Endorse 
your envelope Marantz Competi¬ 
tion and post to Electronics 

Australia, PO Box 163, 
Beaconsfield 2014. Our street 
address: 57 Regent St, Sydney 
(near Central Railway). 
JUDGING will be supervised by 
Neville Williams, Editor-in-Chief of 
Electronics Australia. His decision 
will be final and no cor¬ 
respondence will be entered into. 

THE WINNERS will be the first 
two correct entries drawn at ran¬ 
dom from a suitable container. 
Each successful entrant may 
select either a cassette deck or a 
tuner. (Permit number TC 81-95.) 
Individual entrants are eligible for 
one prize only. 

THE PRIZES will be supplied to 
the winners, by arrangement, by 
Marantz (Aust) Pty Ltd, 19 Chard 
Rd, Brookvale 2100. 

See overleaf (NT* 
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Marantz competition crossword 

ACROSS 
1. Manufacturer of top-quality hi- 

fi systems. (7) 
5. Devices which convert AC to 

DC. (6) 
10. Cone shape — or a person 

who records. (5) 
11. Capturing a sound. (9) 
13. To reduce the magnitude of 

signals. (9) 
14. Rotates about an axis. (5) 
15. Components in loudspeaker 

enclosures. (7) 
18. Modern system of wiring on a 

board. (7,7) 
22. Process of reducing some 

signal amplitude peaks. (8) 
25. Position of a linear control for 

increased loudness. (5,2) 
26. Semiconductor element. (7) 
28. Tendency for a tuner to move 

from optimum tuning. (5) 
29. A component needed for 

AM/FM radio reception. (5) 
30. An organ for hearing hi-fi. (3) 

DOWN 
2. Items of hi-fi equipment which 

strengthen signals. (10) 

3. Conductors used to receive 
radio signals. (7) 

4. Rotating support for a record 
being played. (9) 

6. Electrical energy fed into a 
loudspeaker. (5) 

7. Information for an electronic 
system. (6) 

8. Part of a pick-up. (6) 
9. To look quickly through the 

programs. (4) 
12. Description of a truly constant 

frequency. (6,7) 
16. The sensation of vibration 

perceived by the ear. (5) 
17. The kitchen equivalent of a 

filter. (8) 
19. Unwanted random sound. (5) 
20. Moving parts in some 

loudspeakers. (5) 
21. Removed the recording from 

the tape. (6) 
23. The source signal for a hi-fi 

unit. (5) 
24. Sound of above-average fideli¬ 

ty. (2-2) 
27. A guide for correct position¬ 

ing. (3) 

-DO NOT DETACH- 

ENTRY FORM Marantz/Electronics Australia contest 

Please read carefully the conditions and instructions (previous page) 

NAME. 

ADDRESS . 

.POSTCODE 

follows acquisition of the Company by 
The Rigby Group, which has substantial 
interests in book publishing, films and 

1 the music industry. 

SANYO ELECTRIC COMPANY, through 
I its subsidiary Tokyo Sanyo Electric Co, 

startled the Japanese electronics industry 
by announcing that it would be com- 

I mencing manufacture of VHS type video 
| cassette recorders. Sanyo, along with 

Sony and Toshiba, has long been a 
champion of the Beta system. The new 

| decks will not carry the Sanyo name but 
will be supplied through overseas 
private-label companies. Reportedly, 

| one of the companies involved is Sears 
Roebuck in the USA, who have thus far 
carried only Beta format decks. 

END TO 405-LINE ERA: When BBC high- 
| definition television was officially launch¬ 

ed in November, 1936, the choice of a 
405-line standard was a forward-looking 

| investment in the future. But, 10 years 
I later, after the war, Britain was "stuck 

with it" until the opportunity came to in¬ 
troduce 625-line, coincident with colour. 

| The two systems have existed side by 
side since then, with 405-line mono 
gradually slipping into disuse as receivers 

| were discarded. The shut-down in 
! 405-line transmitters will begin next year, Xwith 48 transmitters closing in 1982 and 

a further 36 in 1983. By the end of 1986, 
405-line mono will have disappeared 
altogether from Britain's airwaves. 

TECHNICS have announced the release 
of two new high quality receivers, which 
feature feather-touch tuning controls in 
place of the usual knobs and switches. 

I The receivers, SA-313 and SA-515, will 
| be marketed by National Panasonic 

(Aust) Pty Ltd. Both have quartz syn¬ 
thesiser digital tuning, with digital 

I readout of the frequency selected, and 
14 buttons for pre-selected stations (7 
FM and 7 AM). Normal/narrow band- 

| width switching improves reception in 
difficult FM service areas. The amplifier 

• system in both cases is "New Class A" 
| with power output ratings respectively 

of 35W and 55W per channel. Normal 
audio controls are provided, with 

| facilities for two tape decks and two 
pairs of loudspeakers. (National 
Panasonic Aust Pty Ltd, 95-99 Epping Rd, 

| North Ryde, NSW 2113). 

| NATIONAL SEMICONDUCTOR COR¬ 
PORATION has developed a noise 
reduction system that does not require a 
pre-encoded signal. It is therefore well 

| suited to processing signals from radio 
tuners, especially in car systems. It is 
reportedly being taken up by Delco for 

| use in receivers which it builds for 
General Motors. At the heart of the 
system is a single chip - the LM1894 - 
which applies the variable transconduc¬ 
tance principle to achieve an automatic 
variation in audio bandwidth. As signal 
level falls to the point where noise is no 
longer masked, top-end response is 
restricted. A weighted noise reduction 
up to 14dB is said to be possible. 
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SM77 • SM78 
© 

cardioid dynamic microphones 
that give you great sound, 

outstanding performance . . . and looks. 

j 

SM77EB SM77TN SM78EB 

Starmaker new light heavyweights are around 28% 
lighter than similar stage microphones. Yet they offer 
everything you’ve come to expect from Shure— 
consistently high performance, tailored frequency 
response, ruggedness and reliability. And they’re 
available with or without cable. 

The Starmaker SM78 is ‘‘first choice” for rock, pop, 
R & B, country, gospel and jazz vocalists. Available in 
colour choice of black or tan. 

The SM77 is especially effective on instrumental pick-up 
where brilliant and defined sound is demanded. 
Available in colour choice of black or tan. 

CHECK THESE GREAT FEATURES 
Lightweight, tough . . . aluminium alloy case, 28% 
lighter, rugged as ever. 
Enhanced intelligibility and sound tailored 
frequency response, upper and mid-range presence 
peak. 
Durable, good looking finish exclusive 
SUEDECOAT™ finish—tough, non-reflective, rust and 
tarnish resistant. 
Custom designed carrying case . cushions and 
protects against vibration or shock. Included at no 
extra cost. 

CHECK THESE SPECIFICATIONS 
Frequency Response: 50-15,000 Hz. 
Polar Pattern: Cardioid (undirectional), rotationally 
symmetric about axis, uniform with frequency. 
Impedance: Microphone rating impedance is 150 ohms 
(180 ohms actual) for connection to microphone inputs 
rated at 1 9 to 300 ohms. 

r send this coupon to: 

I AUDIO ENGINEERS, 342 Kent Street, 
SYDNEY, N.S.W. 2000. Tel. 29 6731. 

Please send me your ‘free’ brochure on Shure 
“StarMaker” series. 

(PLEASE PRINT) Name & Address 

Name: 

Address: 

For technical service and advice, contact the Audio 
Engineers representative at the office in your State:— 

Postcode. EA58I J 
AUDIO ENGINEERS PTY. LTD. AUDIO ENGINEERS (Vic.) ATHOL M. HILL PIL AUDIO ENGINEERS PIL (Old.) NOMIS ELECTRONICS PIL 

342 Kent Street 2A Hill Street Unit 5 66 Wellington Street. 51A Castlemaine Street. 689 South Road. 
SYDNEY NSW 2000 THORNBURY Vic 3071 PERTH W A 6000 MILTON Old 4064 BLACK FOREST. S.A 5035 

HAWKINS AE162 
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FWFI HIFI REVIEW 

Marantz SD5010 cassette deck 
Easily the most interesting feature of the recently released Marantz 
SD5010 Stereo Cassette Deck is the tape transport which is incor¬ 
porated in a slide in/slide out drawer. This innovative approach has 
enabled the designers to keep the height of the SD5010 to a low 
73mm and allows the consumer to stack the unit into the middle of 
an equipment rack. 

Aimed at the medium-priced range of 
cassette decks, the SD5010 conforms to 
Marantz' usual high standards of ap¬ 
pearance and finish with the front panel 
being anodised in a satin gold colour. It 
incorporates all the desirable functions 
necessary for the simple making and 
playing back of recordings. In lieu of 
piano keys providing mechanical actua¬ 
tion of transport modes, touch buttons 
trigger logic circuits which activate 
solenoids to perform the required 
transport functions — a most desirable 
feature. 

Physical dimensions of the Marantz 
SD5010 are 416mm wide x 73mm high x 
302mm deep and mass is 6kg. 

Internal design and construction is of 
the highest grade with exceptionally 
neat wiring from board to board and 
point to point. Located in the sliding 
drawer is a servo-controlled DC motor 
which suffices for all tape motions, while 
another DC motor — mounted near the 
left hand rear of the chassis - is used for 
opening and closing of the drawer. Pro¬ 
jecting from the rear of the drawer is a 
threaded rod approximately 140mm 
long, which engages with a special nut. A 
nylon pulley wheel - some 30mm in 
diameter — fits over the nut, with the 
combination pulley/nut being mounted 
in a nylon bracket assembly so that it is 
free to rotate, but restrained from mov¬ 
ing backwards or forwards. 

The pulley is belt-driven from the adja¬ 
cent motor, such that as the nut spins on 
the threaded rod the drawer is extended 
or retracted — in a rather similar manner 
to that of the common bench vice. Rota¬ 
tion of the motor is reversible to enable 
either opening or closing of the drawer. 
At the extremes of travel limit switches 
are tripped, cutting power to the motor 
and thus preventing further travel of the 
drawer. Generous bearings and guide 
rollers are used throughout the 
mechanism, so that it operates smoothly 
and with the minimum of noise. 

Slim rectangular pushbuttons for 

transport control are located on the 
front of the drawer, together with a tape 
counter and LED indicators which pro¬ 
vide readouts of power ON, PAUSE and 
RECORD. A tape-run indicator is provid¬ 
ed by the PAUSE LED which fLickers 
whenever the tape is being driven by the 
capstan. Extension of the drawer is some 
100mm and takes over five seconds. 
While this may seem a relatively short 
period, it can at times be rather 
frustrating having to wait before being 
able to remove or insert a cassette. 
Especially as the drawer has to be virtual¬ 
ly fully extended before the cassette can 
be changed. And in common with other 
top loading cassette transports, it is not 
possible to take a quick glance from 
across the room to determine the quan¬ 
tity of tape remaining on the supply reel. 

Conforming with current trends in 
marketing, a record MUTE button is in¬ 
cluded. When depressed during recor¬ 
ding, it prevents the input signal from be¬ 
ing recorded on tape, without having to 
turn down the record level controls or 
stop the tape. This allows a certain 
amount of "edit as you go" recording 

since the outputs of the machine and the 
level meters still function during the 
record mute operation. 

At the lefthand side of the front panel 
are two rectangular pushbuttons, the top 
one for drawer extend/retract, the lower 
for mains power. The front face - 
measuring 167 x 65mm - of the 
transport drawer is just to the right, 
whilst the twin bar level meter displays, 
vernier bias adjuster, tape type and 
Dolby B selectors occupy the greater 
part of the righthand section. At the ex¬ 
treme right are the dual concentric 
record gain controls, plus jacks for 
microphones and headphones. 

The aforementioned vernier bias con¬ 
trol adjusts the bias level over a small 
range and has a centre detent for "nor¬ 
mal" setting, together with panel calibra¬ 
tion marks, for remembering specific 
special settings. A table of settings for 
commonly available cassettes and ad¬ 
justment instructions for other types of 
tape are included in the Owner's 
Manual. During the course of our perfor¬ 
mance testing we left this control in the 
centre (detent) position for the three 
tape types, with this being the recom¬ 
mended setting for the TDK SA and MA 
cassettes, and the optimum for the 
Ampex 20:20 (not listed in the table). 

Level metering is performed by twin 
LED bar displays with the segments pro¬ 
viding 12 discrete steps, eight coloured 
green from -30dB to OdB, and those 
from +1 to +6 being red. Whilst at first 
glance there appear to be 16 green 

n 
r r r r r r m m m 

The SD5010 shown with the 
cassette drawer extended. Unit is 
just 73mm high. 
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MARANTZ SD5010 CASSETTE DECK 

segments, in reality there are only eight 
as each indicator light simultaneously ap¬ 
pears in two windows. Although it is 
stated that the meters are "peak level 
displays", the advertising and owner's 
literature do not specify waveform nor 
dynamic characteristics. In common with 
most other low-cost level meters (either 
bar graph or moving coil) the calibration 
accuracy is within 0.5dB over the range 
from -10 to +3 but has an error 5dB at 
the -30dB point. 

At the OdB metering point line output 
level is 380mV RMS open-circuit. Internal 
output impedance is 8kl2. Calibration of 
the metering circuit is such that a record- 

ween 40 and 10,000Hz, with the gentle 
roll-off to -6dB extending to 16kHz. At 
the OdB level 1000Hz distortion was 
1.7% increasing to 4% at the +6dB point. 
Unweighted signal-to-noise ratio remain¬ 
ed at 46dB, but when using the 400Hz 
high-pass filter it improved to 54dB due 
to the 70/iSec replay characteristic being 
selected (Type-1 cassettes are replayed 
with a 120/zSec characteristic). 

Using a TDK MA cassette as a typical 
IEC "type-IV" metal sample we obtained 
an overall frequency response within 
±2dB from 40Hz to 12kHz. The response 
fell to -5dB at 15kHz, rose to -4dB at 
18kHz and then achieved -6dB at 

DIN weighted, with slow cyclic variations 
between the two extremes. It was 
thought that the variations may have 
been due to the supply and/or takeup 
spindle drives. An endless loop cassette 
was substituted in an attempt to pinpoint 
the reason, but the measured wow and 
flutter remained essentially the same. 

In conclusion, we found the perfor¬ 
mance of the Marantz SD5010 to be 
about on a par with other cassette decks 
in this price range. Its obvious attractions 
are excellent finish and presentation, 
together with a degree of operating 
refinement. All its controls are smooth, 
positive and quiet in action, inspiring 
confidence in the machine. It should give 
years of satisfaction. 

Recommended retail price of the 
SD5010 cassette deck is $359. RCA to 

Above are the curves for separation between channels and records/replay response while below is a view inside the Marantz 

SD5010 deck. 

ed level of 155nWb/m 
(nanowebers/meter) produces OdB 
replay level, however it is usual for true 
"peak-reading" meters to be calibrated 
such that a record level of some 
2 50-300n Wb/m produces OdB 
deflection. 

We chose to use an Ampex 20:20 C60 
cassette as the IEC "type I" ferric oxide 
sample, and obtained an overall fre¬ 
quency response within ±2dB from 40Hz 
to 10kHz, with a gentle roll-off to -6dB 
at 15kHz. At 1kHz distortion measured 
1.6% at the OdB level, rising to 3.2% at 
+6dB. Unweighted signal-to-noise ratio 
was 46dB referred to the OdB level, im¬ 
proving to 53dB with a 400Hz high-pass 
filter. Interchannel separation was bet¬ 
ween 40 and 45dB for frequencies bet¬ 
ween 100 and 1000Hz, decreasing to 
30dB at 10kHz. With Dolby-B noise 
reduction selected the separation figures 
improved by at least 5dB at 1000Hz and 
above. Crosstalk between tracks was 
well below the noise floor of the 
recorder over the entire audio passband. 
Separation and crosstalk performance is 
excellent, comparable with top-of-the- 
line decks. 

Changing to a TDK SA cassette sample 
— a typical IEC "type-ll" chrome- 
compatible tape — the overall frequency 
response was again within ±2dB bet- 

19kHz. At 1000Hz distortion measured 
2.3% at OdB, and 5.7% at +6dB. 47dB 
unweighted signal-to-noise ratio was ob¬ 
tained, and improved to 54dB with the 
400Hz high-pass filter. Selecting Dolby-B 
decode improved the above figures to 
-51 and -62dB respectively. 

With Dolby noise reduction selected, 
the record/replay frequency response 
tracked within ±1!/2dB of the previous 
figures up to 10kHz, and remained 
within ±2dB to 15kHz. Conforming to 
the Dolby B licensing arrangement, the 
SD5010 includes an MPX filter, which is 
automatically switched-in whenever 
Dolby is selected. As is generally known 
an MPX filter puts a sharp notch in the 
response at 19kHz to filter out any 
residual stereo pilot tone signal from an 
FM tuner. (Excess 19kHz residual could 
cause mistracking of the Dolby circuits 
unless so removed.) 

As received, the azimuth alignment of 
the record/replay head closely agreed 
with the Philips' standard, as did the 
replay frequency response which was 
well within ±2dB to 10kHz, the upper 
limit on our test tape. 

Tape speed was within ±0.1% of the 
standard, while fast forward and rewind 
times were each approximately 105 
seconds for a C60 cassette. Peak wow 

RCA audio cables are supplied with the 
unit, with four RCA sockets being 
located on the back panel for line input 
and output connections. Further details 
can be obtained from high fidelity 
retailers or the distributors, Marantz 
(Australia) Pty Ltd, 32 Cross St, 
Brookvale, NSW 2100. and flutter varied between 0.1 and 0.25% 
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UNBELIEVABLE PRICE 
BREAKTHROUGH 

Telephone Answering 
Machine Sjggoo 

9iooj 
® © © 

MODE 

Capture important 
calls WITHOUT 
returning to your 

office! 
’With this optional 
remote beeper you 

can actually dial your 
number from any 

other phone & listen 
to any messages that 
have been recorded 

- imagine how handy 
that would be for 

busy people on the 
move You can 

capture important 
alls without having 
to go to the office 

*Remote beeper 
available $3900 

Direct 
import & latest 
microprocessor technology 
have halved the cost of 
telephone answering 
machines from 

DICK SMITH 



Huge price 
breakthrough 
Traditional telephone answering units are 
enormously complex and expensive In this 
revolutionary unit most of the components 
have been replaced by one “microprocessor” 
(computer) integrated circuit which not only 
means greater reliability but also vast savings 
in cost To purchase this unit outright 
you will probably spend less than one 
years lease payments on competitive 
units 

NOT AS GOOD 
This unit has some tremendous advantages 
over competitive units however we must 
first tell you of one disadvantage. With 
competitive units selling for $400-$500 a 
sales representative will call, demonstrate 
and quote you. However, because of the 
extremely low price of this unit we can only 
sell it directly “over the counter” or by mail 
order. The profit we make wouldn’t even run 
a traditional salesman's car for very far! 

but far better 
Many telephone answering units (including 
this one) can have remote beepers. This 
means that when you wish to retrieve a 
message, you simply phone your number, 
hold tne beeper to the phone and the 
telephone answering machine then rewinds 
to the start of your first message and plays 
back. However, with most units if you then 
wanted to erase these messages and rewind, 
it was either impossible or extremely compli¬ 
cated. This unit solves the problem as you 
can command the machine to rewind from 
your beeper at any time. 

Remote control 
i>f your machine 
from any other 

phone! 

easy to install 
The telephone answering unit simply plugs 
into the power and connects to your teleph¬ 
one (Telecom install a socket at a nominal 
charge). We even supply instructions on how 
you can easily install it yourself in seconds 
where Telecom regulations do not apply 

incredibly 
small 
Microprocessor technology has reduced the 
machine to 25.5 x 15 x 6cm. (your telephone 
sits on top perfectly) and the unit will record 
up to 45 messages on the standard cassette 
tape (many other machines have special 
tapes costing over $20.00). 

You don’t have to 
pay for special tapes 
costing $20 or more! 
r > 

Features: 
• All solid state - non mechanical switches 
• Electronic cassette mechanism (patent 

pend) 
• All functions computer controlled 

• Acknowledges all commands 

• Messages received signal 

• “Fail safe” signal - signals if you forget to 
insert cassette 

• Uses standard cassette 
• Supplied with pre-recorded cassette tape 

- unit ready for immediate use 

• Supplied with microphone for personal 
recording of outgoing message 

• Computensed “Auto Record” - just speak 
into the microphone and the computer 
does it all 

• Monitor allows undetected screening of 
callers 

• Skip mode - automatically jumps to 

start of next message 

• No listening to outgoing message Only 
hear the message received 

• Remote beeper allows you to listen to 
your messages from any telephone 

• Choice of keeping messages or resetting 
to fresh start, from any telephone 

• Unit has “No message received” signal 
on remote call-in 

• Last message received signal 

• Signal for tape fully recorded with 
incoming messages 

• Book size - fits under your telephone 

l_) 

no wasted 
time 
With our unit there is a special beep tone that 
tells you the moment you call in if there's a 
message It also tells you if you have finished 
listening to the last message 

This saves you time and 
money! 

try it yourself- 
no obligation 
We are so confident of this computer control¬ 
led marvel that we are happy for you to try it 
yourself for 14 days and if you are not 
completely satisfied, simply return it to us in 
its original condition and we will refund your 
money in full. 

XK-2100 TELEPHONE 
ANSWERING 

OPTIONAL REMOTE 
BEEPER (Allows you to 

DICK SMITH ELECTRONICS $ 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 



2-Channel Infrared 
Remote Control 

Use it to switch mains appliances on or off 

Need an inexpensive two-channel remote control? Well our new 
Infrared Remote Control has a range of 20 metres and can 
independently control two appliances. You can use it to turn off (or 
mute) the sound output of a TV receiver during commercials or 
switch lights, alarms, radios etc. The applications are limited only 
by your imagination. 

by RON DE JONG 

Remote controls come as standard 
equipment with many television sets and 
some of the latest cassette decks but, as 
far as we know, there are no commer¬ 
cially available remote controls designed 
to simply switch appliances on or off. 
Considering the number of possible ap¬ 
plications for such a unit, we think that 
our new Infrared Remote Control will be 
quite popular. 

The most obvious application is to 
switch the TV sound off during commer¬ 
cials. This is quite easily done with our 
new unit because each of the two chan¬ 
nels controls a relay. It is simply a matter 
of connecting the relay contacts of one 
channel in series with one of the speaker 
leads. Muting can also be provided by 
connecting a suitable resistor across the 
relay contacts. 

Because the unit has relay outputs it 
can be used to directly switch mains ap¬ 

pliances (lights, alarms, motors, heaters 
etc). It could be used, for example, to ac¬ 
tivate a motor-driven curtain rail or to 
switch the jug on. If you've ever woken 
up in the morning and felt that you just 
couldn't get out of bed (at least not for a 
few minutes), then the Infrared Remote 
Control is iust the thing — press one but¬ 
ton and tne curtains open to a bright 
sunny morning; press the other and the 
"jug's on the boil". 

As an additional benefit we have also 
provided an option for using the remote 
control as a light beam relay. In this role, 
it is similar to the unit described last 
month, except that this unit will switch 
mains operated alarms. 

The unit consists of two parts: a small 
hand-held battery operated transmitter 
and a larger receiver unit. The front 
panel of the receiver features three LED 
indicators: one is the power indicator 

while the other two indicate whether 
channel one or two are on/off. 

There are two buttons on the transmit¬ 
ter, one each for the two channels. If the 
button for one particular channel is 
pressed that channel will, for example, 
turn on. When the same button is press¬ 
ed again that channel will turn off. In 
other words, the output alternates bet¬ 
ween on and off each time the button is 
pressed. 

Range of the remote control is over 20 
metres which should be sufficient for 
most situations. Because infrared light 
reflects off walls and ceilings the 
transmitter does not have to be pointed 
directly at the receiver - it will operate 
the receiver when pointed in almost any 
direction in the same room. 

THE CIRCUIT 
Circuitry for the receiver and transmit¬ 

ter is relatively simple and low in cost. 
The hand-held transmitter uses one 
CMOS 1C, a Darlington transistor and a 
couple of infrared light emitting diodes. 
The receiver uses just five transistors, 
four CMOS ICs and two relays. 

Let's look at the transmitter circuit first: 
This uses a 4011 quad NAND gate and 
three of the gates, la, 1b and 1c, are ar¬ 
ranged as a standard three-gate CMOS 
oscillator with the exception that one of 
the inputs of gate la is used to "enable" 
the oscillator. The oscillator runs at 
10kHz and is enabled, ie, it runs, 
whenever pin 2 of the 4011 is high. Pin 2 
is controlled by gate Id which pulls pin 2 
high when either one of its inputs, pins 
12 and 13, are pulled low. 

Normally both inputs of gate Id will be 
high by virtue of the lOOkft pull up 
resistors at each input. If one of the but¬ 
tons is pressed, however, the resistor 
capacitor network associated with that 
button generates a short pulse as 
follows. Looking at the "CH 1" button, 
for example, there is initially no voltage 
across the .068//F capacitor since both 
sides have been pulled up via the lOkft 
and lOOkfi resistors. 

When the "CH 1" button is pressed, 
however, the switch side of the 
capacitor goes low and because the 
voltage across the capacitor cannot 

The completed remote control receiver (left) with its companion transmitter unit. 
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change instantaneously the pin 13 input 
of gate Id will also go low, forcing the 
output of Id high and enabling the 
oscillator. 

Eventually the voltage at the input of 
the gate will reach %Vcc as the .068/*F 
capacitor is charged via the lOOkft pull 
up resistor and the output of gate Id will 
again return to zero and disable the 
oscillator. The period for which the 
oscillator is enabled is dependent on the 
time constant of the .068jnF capacitor 
and lOOkft resistor and is roughly 6ms. 
The pulse length generated by the "CH 
2" button circuit is similarly dependent 
on the lOOkft resistor and 0.015/xF 
capacitor in its circuit, and is about 1ms. 

The 1/xF capacitors across the "CH 1" 
and "CH 2" buttons provide debouncing. 
If the switch momentarily opens due to 
contact bounce the voltage across the 
switch will not immediately change 
because of the time constant of the lOkft 
pull up resistor and the 1/xF capacitor. 
The time constant selected is long 
enough to prevent any multiple pulses 
but is short enough to allow either but¬ 
ton to be pressed several times in rapid 
succession. 

The CMOS oscillator drives an output 
stage consisting of a BD263 Darlington 
transistor and two infrared light-emitting 
diodes. A 10kft resistor limits the base 
current of the Darlington and prevents 
the output of the oscillator from being 
unduly loaded. The Darlington provides 
the necessary gain and high current 
capability to drive the LEDs while the 
15ft series resistor limits the LED current 
to a safe value and prevents damage to 
the LEDs. 

Even so, the peak current is more than 
300 milliamps which is more than the 
battery could supply on its own. Most of 
that peak current is supplied by the 
1000/xF capacitor which means that the 
battery has an easier job. When the but¬ 
tons are not being pressed, the current 
drawn from the battery is very low, 
typically around 10 microamps, so we 

#/( 0 

Inside the assembled transmitter unit. Note how the infrared LEDs are arranged. 

have omitted a power switch. Even with 
very frequent use, we estimate that the 
battery should last for more than one 
year. 

The infrared diodes used are Philips 
type CQY89A. They are plastic-pack 
devices and are similar in appearance to 
the familiar red LED, except that the 
plastic encapsulation is a deep violet 
colour. 

The receiver circuit consists of two 
distinct parts: a preamplifier and a 
decoding circuit. The preamplifier 
amplifies the infrared signal from the 
transmitter and generates a high-level 
signal for the digital decoding circuitry. 
Due to the sensitivity of the preamplifier, 
it is enclosed in a separate diecast box 
mounted inside the receiver. This is stan¬ 
dard practice in commercial remote con¬ 
trol units. 

The preamplifier is similar to the circuit 
used in the Infrared Relay (see April 
issue) but with some component 
changes to account for the different sup¬ 

ply voltage. Infrared light generated by 
the LEDs is picked up at the receiver by a 
special infrared photodiode, Philips type 
BPW50. This device is specifically design¬ 
ed to match the CQY89A LED, and in¬ 
cludes an integral infrared filter that 
almost completely rejects visible light. 

In operation the BPW50 photodiode 
acts essentially as a current source, ie, it 
generates a current proportional to the 
incident light. To generate a usable 
voltage signal we have connected the 
photodiode in series with a 270kft 
resistor. The voltaee across the resistor 
will thus be related to the incident light. 

The other (cathode) side of the 
photodiode is connected to the +12V 
supply via a simple decoupling network 
consisting of a lOOkft resistor and 10/xF 
capacitor. In this configuration the 
BPW50 is reverse-biased, giving two im¬ 
portant benefits: it reduces the sensitivity 
of the circuit to ambient light; and it 
reduces the junction capacitance of the 
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photodiode and hence increases the fre¬ 
quency response. 

The upper limit to the frequency 
response is in fact determined by the 
junction capacitance, the 270k0 resistor 
and the capacitance of the following 
stage, and is about 40kHz - well in ex¬ 
cess of the 10kHz frequency we want to 
receive. 

The signal from the photodiode is fed 
to Q1 a 2N5485 JFET. The JFET is con¬ 
nected as a "source follower" and offers 
a high input impedance, a low output 
impedance, and a voltage gain of 0.3 to 
0.5. This sort of impedance matching 
would be difficult to achieve using 
bipolar transistors and the circuit would 
be more complex than the simple "self 
biasing JFET circuit we have used. 

transistors Q2 and Q3. Centre frequency 
of the filter is around 10kHz and the Q is 
10; ie the bandwidth of the filter is 1kHz. 
The response of the filter is wide enough 
to pass the 10kHz signal from the 
transmitter, even allowing for some 
mistuning between the transmitter and 
filter frequencies, but it is selective 
enough to almost completely eliminate 
interference from other sources (eg 
fluorescent lights). 

There are still some harmonics 
generated by fluorescent lights which ex¬ 
tend up to 10kHz and beyond, however, 
and this plus other factors limit the 
ultimate sensitivity of the receiver. 

The filter circuit used is called a "multi¬ 
ple feedback" filter and is commonly us¬ 
ed with op-amps, though we have 
adapted the circuit for use with a tran¬ 
sistor amplifier. Disregarding the two 

•0068^F capacitors for the moment, Q2 
and Q3 form a two-stage inverting 
amplifier. Both transistors operate as 
common emitter amplifiers, with the se¬ 
cond stage providing two separate out¬ 
puts: one from Q3's collector and the se¬ 
cond from the junction of the two 3300 
emitter resistors. 

Biasing of the circuit is achieved by the 
47k0 resistor from Q3's emitter back to 
the base of Q2. The actual filter com- 

We estimate that the current cost 
of parts for this project is about 

$65 
including sales tax. 

Following the JFET buffer stage is a two- 
transistor bandpass filter comprising 
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%f3yS> aV«^ Sound 
Level Meter 

Gives direct meter readout of A' weighted sound levels. 
| 9 ranges measuring from less than 30dBA to more than 
I 120dBA. Ideal for sound system and noise pollution 

checks. 

complete kit 

$39.50 

S^a<*N 

★★★★★★★★★★★★★★★★★★★★★★ 

EA MOSFET AMP 
★★★★★★★★★★★★★★★★★★★★★★ 

cz 

$295 
The complete power amp 
based on the acclaimed ETI 
MOSFET module. This kit 
comes complete with deluxe 
black cast front panel/ 
heatsink, completely pre¬ 
drilled case, all parts for the 
amps and power supply and 
an exclusive step-by-step 
instruction manual. 
Equals the performance of 
commercial amps costing two 
to five times the price. A full 
100W rms per channel at less 
than 0.0005% distortion. 
Please note: as we expect 
demand for this kit to be 
heavy, please phone before 
coming in to check that 
stocks have not run out. 

amazing 
metal 
detector 

Now 
with Ferguson) 

transformer 
Read Leo Simpson's article in 
January '81 EA and see why 
the Ferguson transformer 
offers better performance and 
power. Then check which 
transformer our competitors 
are including in their kit. 
Our kit may cost $10 more, 
but wouldn't you rather spend 
the extra and avoid 
disappointment? 

$169 

DON’T BE MISLED 
BY SOW CLAIMS! 

N.B. The toroidal transformer originally supplied with this kit has been 
discontinued due to supply problems. 

only 

$199 

INFRA-RED LIGHT 
BEAM RELAY $39 

EA March '81. There are 
hundreds of uses for this 

fantastic EA designed kit. 
Phone for full details of the kit. 

i ‘Le Gong’ 

Join the gold rush with this 
incredible discriminating 
metal detector from ETI. 
Features 4 mode operation, 
ground balance, pre-wound 
search head plus incredible 
penetration and sensitivity. 
Complete kit Cat. K-3110 
Search head and handle only 
Cat K-6060 $89.00 
ETI1500 PCB only $9.95 
ETI1500 case only $28.00 

300 Watt Amplifier 
Yes, the famous EA designed 300W 
power amp module. All you 
need to add is a power supply & 
case to build a complete 300W ^ 
power amplifier 

More popular than we ever 
envisaged! Forget that primitive 
mechanical doorbell—go 
electronic with this great EA kit. 
You'll make the Avon Lady's day! 

(pushbutton 
not included) 

■COLOUR GRAPHIC! 
March EA ANALYSER 
0*A»NT. 

. ONLY $119°° 

Take a look at the cover of 
March '81 EA to see what 
this great colour analyser 
can do. And note: our kit is 
absolutely complete—it 
works in full colour, 
includes case, front panel 
label. Beware of cheaper 
versions that don't include 
these in the price. j 

We are the 
kit specialists. 

look 
We at Electronic Agencies pride ourselves on 
havmg one of the most complete ranges of kits for 
magazine projects in Australia. If the kit you want 
isn't in this list, we've probably got it now! And 
remember, mail orders are welcome—use your 
Bankcard if you like. 
ETI061 Basic Amplifier K-2061 $5.50 
EA's Selectalott K-2300 $22.95 
Light/Sound operated flash (ETI) K-2340 $26.95 
Fuzzbox (EA) 
Microwave oven leak detector 
(ETI) 
Cylon voice from EA 
Le Gong doorbell 
ETI599 Infra-red remote control 
EA3/81 Infra-red remote control 
DSFW2 Wireless mike 
ETI467 Mixer preamp 
EA7/78 Transistor tester 
TV CRO Adaptor from EA 
Dual trace switcher EA 
EA Drill speed controller 
ET449A Metal Detector 
ETI1500 Metal Detector 
Musicolor Mark III 
Light Chaser EA 
Disco strobe 
Masthead Amp Mk 2 EA 
LED Tacho ETI324 
Car alarm ETI084 
Windscreen wiper delay 
LED Oil Temp meter 
EA Engine analyser 
Hi charge battery charger 
Transistor assisted ignition EA 
ETI438 LED Level Meter 
ETI581 ± 15V Power Supply 
ETI471 Control preamp 
ETI470 60W Amp module 
ETI472 power supply less 
transformer 
ETI4000 Hardware pack 
Stylus Timer EA 
ETI455 Loudspeaker protector 
ETI445 General Purpose amp 
ETI602 Mrni Organ 
ETI480 50W amp module 
ETI480 100W amp module 
ETI466 300W amp module 
3‘/a digit LCD panel meter 
pH Meter ETI 572 
Digital Capacitance meter EA 
Audio oscillator EA6/78 
RLC bridge EA 
Wideband receiver EA 
Shortwave antenna 
Playmaster AM/FM tuner 
Car clock EA2/79 
Playmaster graphic equaliser 
Autochime EA 
EA11/79 metal detector 
Music Generator EA11/80 
EA 50W MOSFET Amp 
ETI477 MOSFET Amp module 
150W 
ETI5000 MOSFET Power Amp 
300W Amp module EA 
EA 300W Amp power supply/ 
transformer 
Speaker Protector suit EA 300W 
Amp 
300W Amp Hardware pack 

K-2350 $19.50 

K 2370 $14.95 
K-2375 $14.95 
K-2385 $15.00 
K-2390 $69.00 
K 2393 $39.00 
K-2631 $6.50 
K-3035 $29.50 
K-3052 $19.75 
K-3060 $29.40 
K-3065 $65.00 
K 3080 $13.50 
K 3100 $35.00 
K-3110 $199.00 
K-3140 $59.50 
K-3145 $65.00 
K-3152 $34.50 
K-3232 $32.50 
K-3240 $29.95 
K 3250 $12.50 
K-3260 $19.95 
K 3270 $15.50 
K 3275 $53.50 
K 3280 $59.90 
K 3300 $35.00 
K-3360 $11.95 
K 3373 $9.50 
K-3375 $47.90 
K-3380 $29.90 

K-3385 $32.00 
K-3390 $25.00 
K 3400 $47.95 
K-3240 $26.00 
K-3427 $8.50 
K-3430 $29.50 
K-3440 $19.50 
K-3442 $25.00 
K-3444 $63.00 
K-3450 $42.50 
K 3460 $99.50 
K-3465 $59.90 
K 3468 $36.50 
K-3468 $36.50 
K-3480 $65.00 
K-3490 $9 50 
K-3494 $129.50 
K-3495 $19.75 
K-3500 $99.50 
K-3502 $29.75 
K-3504 $18.50 
K-3512 $12.50 
K-3517 $169.00 

K-3545 $59.90 
K-3550 $295.00 
K-3570 $85.00 

K-3575 $52.95 

K-3580 $12.95 
K-3585 $9.95 

!C Birdies 
If you like singing 

■canaries, but don't 
■ like the mess—this 
* kit's for you (Also 

turns on and off— 
unlike the real thing.) 

Speed 
Sentry 

Monitors ignition 
points and sounds 
alarm when preset 
speed is exceeded. 
No more speeding 
fines! 

$12.00 

WE HAVE A NEW 
KIT MANAGER 

tn aacior & our kits are . 
and easier to bu 
in other words— 
they work! 



For servicing and construct¬ 
ing electronics, when it comes 
to checking things out you need 
all the help you can get. LEADER 

have the top reputation for preci¬ 
sion and advanced, practical 
design. 

When it comes to test gear- 

when you want to get it right 
first time-and don’t want to pay 
a fortune-look to LEADER. At 
Vicom, naturally. 

Top value gear for your test bench 

Leader's Signal Generator- 
Range is 100 kHz to 

100 mHz in ifve stages. It’s 
the ideal RF signal generator 
for checking and aligning 
IF circuits and checking out 
tuners in AM, FM and TV 
receivers. 

LSG16 $153 

Frequency Range: 
(A) 100 kHz-320 kHz; 
(B) 320 kHz-1100 kHz; 
(C) 1.0 mHz-3.3 mHz; 
(D) 3.2 mHz-11 mHz; 
(E) 10 mHz-35 mHz; 
(F) 30 mHz-100 mHz; 
Harmonics: 90 mHz 
300 mHz Accuracy: ±1.5% 
Output: 0.1 Vrms or higher 
to 100 mHz Modulation: 
Internal; 1 kHz, External: 
50 Hz to 20 kHz Size and 
Weight: 150(H) x250(W)x 
130(D). 2.5 kg approx. 

Leaders Audio Generator- 
Range: 20 Hz to 200 kHz. 

Ideal audio generator for all 
types of circuits-from the 
most simple to complex hi-fi 
amplifiers. Large scale dial 
and easy to use operating 
controls. 

LAG 26 $189 

AUDIO GENERATOR 
LAO-26 

xtO 

Frequency Range: 20 Hz to 
200 kHz in 4 stages. Output: 
5 Vrms maximum. High, low 
and fine adjuster. Size and 
Weight: 150(H) x250(W)x 
130(D). 2.5 kg approx. 

Almost essential if you're 
into Ham. CB or other com¬ 
munications operation. Deter¬ 
mines 1C network frequency 
resonance and can be used 
to adjust wave traps, find 
parasitic oscillations and 
align receivers. 

Frequency Range: 1.5 to 
250 mHz in 6 bands Power 
supply:9Vbattery Oscillator: 
Uses 1.15 mHz crustal. 
Semiconductor comple¬ 
ment: 2 transistors and 
1 diode Size and Weight: 
175(H) x65(W)x 50(D). 
0.5 kg approx Vicom International Pty. Ltd. 

Leaders Dip Meter- 

LDM815 

$99 

Lightweight, has easy to 
grip high impact handle 
and arc-over protection. 
Indispensable if you're work 
ing in TV servicing areas. 
Input impedance: 
20,000 ohms per volt Range: 
40,000 volts Accuracy: 
±3% full scale. Length & 
Weight: 385 mm. 300 g 
approx. 

Leaders High 
Voltage Probe 

LHM 80A 

68 Eastern Rd.. 
Sth. Melbourne. Vic. 3205 
Phone (03)699 6700 

339 Pacific Highway. 
Crows Nest. N S W 2065 
Phone (02)4362766 
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ponents are the two .0068^F capacitors, 
the 47kl2 resistor and the 10012 output 
impedance of the JFET buffer. These 
determine the centre frequency and Q 
of the filter. 

The collector output of Q3 provides an 
amplified version of the filter output 
which is DC-coupled to Q4, another 
common emitter amplifier. Q4 provides 
an additional gain of around 150 and, 
because of the emitter bypass capacitor, 
also provides further attenuation of un¬ 
wanted low frequency signals. 

Following Q4 the signal is AC-coupled 
to the digital decoding circuits. ICIa is a 
CMOS Schmitt trigger whose input (pin 
1) is biased at half tne supply voltage by 
the two lOOkfi resistors. When the 
amplitude of the signal from Q4 exceeds 
the upper and lower trigger levels of the 
Schmitt trigger, the device will generate 
a squared up version of the signal. 

The output of ICIa will therefore be a 
brief 10kHz signal either 1ms long or 
6ms long, depending on whether the 
"CH 1" or "CH 2" transmitter button was 
pressed. These bursts of 10kHz signal are 
decoded into digital pulses of the same 
duration by a diode-pump circuit con¬ 
sisting of two 1N4148 diodes, .0022/aF 
and .01 /xF capacitors, and a lOOkfl 
resistor. 

The circuit is actually an AC-coupled 
rectifier, but the .0022/zF coupling 
capacitor is about five times smaller than 
the .01/xF filter capacitor. So any one cy¬ 
cle of the transmitted signal, or even in¬ 
terference, will charge up the .01/xF 
capacitor only fractionally and some five 
cycles of signal are required to charge up 
the .01/xF capacitor to the trigger voltage 
of the following Schmitt trigger ICIe. 
This provides some degree of in¬ 
terference suppression but does not af¬ 
fect the sensitivity of the receiver. 

So now we have a digital pulse from 
ICIe with pulse length dependent on 
which button was pressed on the 
transmitter. To control the appropriate 
relay we have to be able to distinguish 
between the two pulses and this is ac¬ 
complished by a decoding circuit con¬ 
sisting of IC2, a 4011 CMOS quad NAND 
gate, and IC3, a 4001 CMOS quad NOR 
gate. 

Heart of the circuit is a monostable 
consisting of IC2a and IC2b arranged as 
an RS flipflop. The R and S inputs are pin 
6 of IC2b and pin 1 of IC2a respectively. 
Normally both inputs are high but when 
a low pulse is received the Set(S) input 
goes low, latching the flipflop outputs 
pin 3 high and pin 4 low. 

The fljpflop now remains latched 
regardless of the Set input but is reset 
after about 4ms by Schmitt trigger ICIb. 
Normally, the input of ICIb is low. When 
the output of IC2a (pin 3) goes high, the 
.047/>tF capacitor charges up via the 56kl2 
resistor until the trigger voltage is reach¬ 
ed some 4ms later. ICIb then generates 
the Reset pulse to pin 6 of IC2b. 

The 4ms monostable pulse from pin 4 
of IC2b is then used to produce a narrow 

Inside the completed remote control receiver. The earth track on the PCB should be 
connected directly to chassis as shown at left. 

12.6 V 

Component overlay diagram for the main receiver PCB. The spare holes permit the 
optional linking arrangement for single channel relay operation. 

trigger pulse 4ms after the beginning of 
the signal from the transmitter is receiv¬ 
ed. This trigger pulse is generated by in¬ 
verting the monstable pulse, delaying it 
via the lOkft and .01 ptF RC circuit and 
NANDing with the original monostable 
signal. Since the output of IC2d will only 
go low when both inputs are high, it will 
generate a pulse equal to the delay of 
the RC circuit. 

The trigger pulse thus occurs after the 
end of the 1ms "CH 1" signal but during 
the 6ms "CH 2" signal, and is fed to the 
pin 1 and pin 6 inputs of CMOS NOR 
gates IC3a and IC3b. The other input of 
IC3a is fed the received pulse direct from 
ICIe, while the input to pin 6 of IC3b is 
an inverted version of this signal. Since 

both inputs of a NOR gate must be low 
for its output to go high, only one of the 
two NOR gates will pass the trigger pulse 
from IC2d, depending on the length of 
the received signal. 

To explain further, when a "CH 1" 1ms 
pulse is received, the pin 5 input of IC3b 
will be low by the time the trigger pulse 
occurs while the pin 2 input of IC3a will 
be high. Hence only IC3b passes the trig¬ 
ger pulse. 

IC3a operates in similar fashion 
whenever a "CH 2" 6ms pulse is 
received. 

The signal pulses from the NOR gates 
trigger either IC4a or IC4b, both CMOS 
D flipflops. These are configured so that 
each pulse to the clock input of the 
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S3MM QUALITY & 
AUTORANGING 

FOR $69.50! 

Imported and distributed by: 
Standard Components Pty Ltd 
10 Hill St Leichhardt N.S.W. 2040 

^Telephone: (02) 660 6066 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

KAISE 
professional 

quality multimeters 
at an affordable price! 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

Yes. the convenience and precision of an auto ranging digital 
multimeter is now within the reach of everyone. These four new 
meters cover virtually all general purpose needs, and offer precision 
measurement in a compact, rugged and highly usable package. 

To operate, all you do is select volts, ohms or milliamps. and 
connect the probes —the unit does the rest! 

Model SK-6200 
features: 
• 20 ranges 
• Auto ranging in 

all modes 
• Auto polarity 

indication 
• Single button 

zeroing 
• Overrange 

indication 

$69.50 
+ tax if applicable 

Convenient audio continuity test & 
overload indication 
No more waiting for the display to settle when you’re 
checking continuity! When the probes are connected 
across less than 19 ohms in the ohms range, a tiny 
buzzer sounds to indicate continuity. 

Model SK-6100 $108.00 + tax 

Full 10 Amp AC/DC current ranges 
These two models are identical to the SK-6200 and 6100 
respectively, with the addition of 10A AC and DC current | 
ranges. 

Model SK-6220 $79.50 + tax 
Model SK-6110 $118.00 + tax 

available from: 
N.S.W. Radio Despatch Service; David Reid Electronics; Emtronics. 
Victoria Ellistronics; G.B. Telespares; David Reid Electronics; 

ECQ Electronics; J.H. Magrath & Co. Pty Ltd. w. Australia Reserve Electronics 
Queensland Audiotronics; ECQ Electronics; St Lucia Electronics. 
South Australia Bee Jay Electronics. Tasmania George Harvey Electric, Launceston 

RADIO DESPATCH SERVICE 
869 George St, Sydney 2000 Near Harris St. 

Phone 211 0816,211 0191 

Hitachi Oscilloscope V-152 B 
DC-15MHz dual-trace 

(1) TV sync-separator circuit 
(2) High-sensitivity 1 mV/div (5MHz). 
(3) X-Y operation 
(4) Sweep-time magnifier (10 times) 
(5) Trace rotation 
(6) Z-axis input 

(Intensity modulation) 
$560.00 Ex/Tax $618.00 Inc/Tax 

AT-1OAC Switchable Probe to suit V-1 52B 
Oscilloscope 
$35.00 Ex/Tax $40.25 Inc/Tax 

Open: Mon-Fri 8am to 5.30pm. Thursday 
night late shopping till 8.30pm. Saturday 
8am to 11,45am. 

Excl S.T. Incl S.T. 
Tl 30 SP 20.13 22.50 
Tl 1750 16.72 18.50 

Goodwill oscilloscope GOS-955 130mm Tl BAII 41.48 45.92 
6.5MHz DC Inc Probe Tl 50 37.05 41.00 

Tl 55 54.27 60.00 
$214.20 Ex/Tax $235.00 Inc/Tax Tl Programmable 58C 141.11 156.00 

Tl Programmable 59 271.29 302.90 
PC 100C Printer 216.28 239.00 

MAIL ORDER CUSTOMERS Library Modules 33.40 37.00 

Packing 
Postage Min 
Postage Interstate Min 

$1.00 
$1.00 
$1.50 

MAY SPECIALS: 
Transformer: Prim 240V Sec: 24V-10VA 

$5.00. 
Transformer: Ferguson Speaker Type 
E5K-1 5 5 Watts $2.00ea. 
300/75ohm TV set Baiun 0.75ea. 

$ 
Insulation tape 20 metre roll.0.50 
Digital Logic Pulser PLS-1 63.09 

0.18ea 
0.14ea 
0.13ea 
0.1 Oea 
0.72ea 
0.90ea 

Red LEDS 5M/M round 1 of 
Red LEDS 5M/M round 10 of 
Red LEDS 3M/M round 1 of 
Red LEDS 3M/M round 1 0 of 
Red LED Chrome Bezel 
Green LED Chrome Bezel 
8" PA or Extension SpeakerTwin cone 
8ohm 8 watt 7.95ea 
A&R PS-518 Battery Charger Kit 49.00 
Telray TLI TV Aerial 22.84 
Telray TL2 TV Aerial 29.75 

TEXAS CALCULATORS 

We specialise in PC Boards for ETI and EA 
projects. Scotchcal front panels for recent 
ETI and EA projects. 
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Infrared Remote Control PARTS UST 

flipflop toggles its output state. Outputs 
from the fhpflops drive transistors Q5 
and Q6 via current-limiting resistors and 
these in turn drive 12V SPDT relays. A 
diode across each relay protects its 
associated driver transistor from induc¬ 
tive kickback when the relay is de¬ 
energised. 

Also wired across each relay is a series 
LED/1 k!2 resistor combination to provide 
channel on/off indication. 

For those who wish to experiment, the 
circuit shows optional links for relay type 
operation (eg a burglar alarm). In this 
mode, the infrared transmitter described 
last month is used. When the beam is 
broken, the unit triggers, turning relay 
one on for a period set by the 56kl2 
resistor and .047/xF capacitor in the 
monostable circuit. The .047pE capacitor 
should be increased to 10pE and the 
56kl2 resistor increased to 1M12 for a 10 
second period. 

The whole unit is powered from a sim¬ 
ple power supply consisting of a 12.6V 
transformer, a bridge rectifier and 
lOOOpE filter capacitor, and a three ter¬ 
minal 12V regulator. High frequency 
decoupling is provided by the lO^tF and 
0.1 /xF capacitors. The power indicator 
LED is wired to the +12V supply via a 
1kl2 current limiting resistor. 

CONSTRUCTION 
Construction can begin with the 

receiver, which is housed in a metal case 
measuring 150 x 76 x 134mm (D x H x 

LEFT: Here is the com¬ 
ponent overlay 
diagram for the pre¬ 
amplifier/filter PCB. 

RIGHT: The 
preamplifier PCB is 
mounted inside a 
metal diecast case. 
Note how the BPW50 
infrared photodiode is 
arranged. 

W), although any metal case of sufficient 
size can be used. 

Most components are mounted on 
two printed circuit boards (PCBs): a main 
board coded 81rc4a and measuring 79 x 
105mm; and a preamplifier board coded 
81rc4b and measuring 74 x 33mm. Use 
the board overlays provided to mount 
the components and take the usual 
precautions with component polarity 
and with the CMOS ICs. Note that the 
BPW50 photodiode is mounted using 
almost its full lead length, as shown in 
one of the photographs. 

A separate aluminium diecast case 
measuring 92 x 38 x 31mm is used to 
house the preamplifier PCB. You will 
have to drill two mounting holes for the 

board, together with a 12mm diameter 
hole in the front of the case to allow light 
access to the BPW50 photodiode. A 
smaller 5mm hole at the other end of the 
diecast case carries the output cable to 
the main PCB. 

With the preamplifier assembly and 
main PCB completed, the various com¬ 
ponents can be mounted inside the 
receiver case. Use the layout shown in 

PARTS LIST 
7 metal case, 750 x 76 x 134mm 
7 diecast aluminium case, 92 x 38 x 

31mm 
1 plastic zippy box, 83 x 54 x 28 
1 PC board coded 81rc4a, 79 x 

105mm 
1 PC board coded 81rc4b, 74 x 

33mm 
1 PC board coded 81rc4c, 67 x 

42mm 
1 transformer, type 2851 240V to 

12.6V 
2 12V SPDT PC-mounting relays 
1 240VAC SPDT miniature toggle 

switch 
2 momentary contact pushbutton 

switches 
1 9V transistor battery, Eveready 216 

etc 
1 battery clip to suit battery 
4 9mm Richco plastic board supports 
15cm of twin-conductor shielded 

cable 
1 mains cord and plug 
1 3-way mains terminal strip 
1 mains cord clamp and grommet 

1 surface mounting mains socket (op¬ 
tional, see text) 

3 small grommets (optional) 
1 speaker socket (optional) 

SEMICONDUCTORS 
2 4011 CMOS quad NAND gates 
1 4001 CMOS quad NOR gate 
1 74C14 CMOS hex Schmitt inverter 
1 4013 dual D flipflop 
1 LM340T-12 three terminal regulator 
1 BD263 NPN Darlington transistor 
2 BC337 NPN transistors 
3 BC549 NPN transistors 
1 2N5485 N-channel IFET 
1 BPW50 infrared photodiode 
2 CQY89A infrared LEDs 
3 large LEDs (assorted colours) 
6 1N4002 power diodes 
2 1N4148, 1N914 diodes 

CAPACITORS 
1 lOOOpF 25VW PC electrolytic 
1 lOOOpF 10VW axial electrolytic 
2 100pF 16VW PC electrolytics 
2 10 pF 16 VW PC electrolytics 
2 IpF 76VW tantalum 

1 0.47pF 25VW tantalum 
1 0.1 pF metallised polyester 

(greencap) 
1 .068pF greencap 
1 .047pF greencap 
1 .015pF greencap 
3 .01 pF greencaps 
3 .0068pF greencaps 
1 .0022pF greencap 
1 0.1 pF 250VAC metallised paper 

(optional, see text) 

RESISTORS (all 'AW, 5%): 
1 x 270kQ, 7 x lOOkQ, 1 x 68/cl2, 7 x 
56/cfi, 7 x 47/cl2, 4 x 10kQ, 5 x 4.71c!2, 7 
x 2.7/cQ, 3 xlkQ, 2 x 33012, 7 x 75012, 7 
x 70012, 7 x 4712, 7 x 7512. 

MISCELLANEOUS 
Machine screws and nuts, hookup 
wire, mains rated wire, solder lugs, 
solder etc. 

NOTE: Ratings are those used in the 
prototype. Components with higher 
ratings may generally be used provid¬ 
ed they are physically compatible. 

ELECTRONICS Australia, May, 1981 57 



Infrared Remote Control ACTUAL SIZE PCB ARTWORKS 

the photographs to drill the relevant 
mounting holes and don't forget to drill a 
12mm hole in the front panel to line up 
with the hole in the preamplifier case. 

The preamplifier is mounted on one 
side of the case using the same screws 
used to secure the preamplifier PCB. It 
must be arranged so that, when the 
assembly is completed, the BPW50 
photodiode sits just behind the front 

anel. We used 9mm Richco plastic 
oard supports to mount the main PCB 

and connected it to the preamplifier via 
a 120mm length of twin-core shielded 
cable. 

It is a good idea to earth the main PCB 
directly to the case via a solder lug, and 
to fit a small aluminium heatsink to the 
LM340T-12 regulator 1C to aid heat 
dissipation. 

The mains cord should be passed 
through a grommetted hole in the rear 
of the chassis and anchored with a cord 
clamp. Terminate the mains active 
(brown or red) and neutral (blue or 
black) wires to the insulated terminal 
block and solder the earth (green or 
green with yellow stripe) wire to a solder 
lug near the transformer. The mains 
on/off switch is mounted on the rear 
panel, and should be wired to switch the 
active line to the transformer primary. 

This done, the transformer can be 
bolted into position and its secondary 
leads terminated directly to the PCB. The 
primary leads are connected to the 
neutral terminal on the mains terminal 
block and to the on/off switch. Keep all 
mains wiring neat and tidy, and sleeve 
the terminals of the on/orf switch with 
plastic tubing to avoid the possibility of 
electric shock. 

Note that a O.lpiF 250VAC (ie mains 
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rated) capacitor must be connected 
across the relay contacts when switching 
mains appliances. This is to prevent turn¬ 
off voltage spikes from triggering the cir¬ 
cuitry. This capacitor can be mounted on 
the mains terminal strip. 

We wired our unit so that one relay is 
used to switch a mains output socket 
bolted to the rear of the case. If you 
elect to do the same, make sure that all 
wiring to the relay contacts and to the 
socket is mains rated. The wiring is most 
conveniently run to the mains socket via 
the mains terminal strip. 

The second relay in the prototype was 
wired to a 2-pin speaker socket and is in¬ 
tended to switch low voltage circuitry. 

The transmitter is built on a PCB 
measuring 61 x 42mm fcode 81rc4c), 
and is housed in a small plastic zippy 
box. 

The "CH 1" and "CH 2" buttons are 
mounted on the aluminium front panel 
of the plastic case, about 18mm from 
one end of the panel and about 21mm 
apart from each other. The only other 
modifications to make to the box are to 
drill two holes for the infrared LEDs. 
These should be drilled 8mm from the 
bottom of the case and about 8mm 
apart. 

The transmitter PCB has no mounting 
holes and is designed to sit at the bot¬ 
tom of the case, being held in place by 
the battery and the lid of the box. There 
should be no problems with this arrange¬ 
ment. In fact there are some distinct ad¬ 
vantages; no screws underneath the case 
to scratch furniture (the prized coffee 
table) and it also makes assembly easier. 

The IR LEDS should protrude from the 
case by at least 5mm so that the emitting 

portion of the diodes is completely ex¬ 
posed to improve the range of the 
transmitter within a room. 

The capacitors should be laid flat on 
the board so that they have a low pro¬ 
file. This is necessary in order to accom¬ 
modate the battery which sits im¬ 
mediately between the board and the lid 
of the case, albeit with a thin layer of 
foam sandwiched between them. 

Finally, go over all the wiring in the 
transmitter and receiver units and check 
that it is correct. Pay particular attention 
to the mains wiring, especially if you 
have wired up the optional mains output 
socket. To test the unit, simply switch on 
and check for correct operation. $ 



What’s The Advantage Of Having Tandy 
Electronics In Your Workshop? 

and' 
Concepts 

Basic Electricity 
g95 Each 

SAVE $302 

Both ForlO88 
Volume I introduces 
electricity and cir¬ 
cuits and Volume II 
expands on elec¬ 
tronic devices. 
60-2019/20 

I Audio 
I Output 
I Transformer' 

I Miniature size, 1000-ohm^ gg 
I centre tapped primary. 8- i 
I ohm secondary. I.9x1.5x* 
11.5cm. 273-1380 

—^ 
Radio rhoek 

Understanding 
Digital 
Electronics 

Understanding 
Digital 

Electronics 

295 

Explains all you 
— --"■ need to know about 

digital electronic de- 
vices, circuits, 
systems and more. 

62-2010 — 

Solid-State 
Radio /hack 

Electronics 
Understanding 
Solid-State 

295 Electronics 

1
 

A 12-lesson self¬ 
teaching course in 
semi-conductor 
theory. 62-2035 

Power Transformers 

Type Volts Current Size in Cm Cat. No. Each 

Miniature 63 300mA 5.2x25x3.0 273-9006 6.99 

Standard 6.3 1 2A 3.1x49x3.9 273-9003 699 
Standard 12.6CT 1.2A 50x6.0x3.8 273-9004 7.99 

Heavy-Duty 12.6CT 3A 6.9x5.7x5.0cm 273-9010 16.95 
Heavy-Duty 25.2CT 2A 6.9x57x5.0 273-9011 16.95 
Heavy-Duty 18CT 4A 10x5.0x6.3 273-9013 22.95 

Clock Module 10/6/5 500mA 5 2x2.8x3.4cm 273-9530 9.95 

150 Ceramic 
Discs \\l 

1295 
50WVDC. Contains 15 .005uf, 10| 
each of 100, 220, 470pF; .001, 
.002, .01, .02, .05, . 1 uF; 5 each of I 
5, 47, 68, 330pF; 25 other assort-1 
ed styles. Sealed construction.] 
Real value! 272-601 

Archer-Pak Parts and Semiconductors only $2.99 each! 
"Y •'•''• • • \-‘ •’^ • •• 
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^ Tandy’s Greater Efficiency and Value Make Our £ 
% Parts and Components Stand Out From the Rest! ^ 
vH/vA/V^////V"A/VV // tyt 'V 

1. 50 Silicon switching diodes. 276-1620 
2.12 Potentiometers, trimmers. Asstd... 271-1605 
3.15 2N2222 general-purpose transistors. 276-1617 
4. 20 LED s Asstd. red, green and amber.276-1622 
5. 10 LED readout displays, asstd. 276 -1627 
6. 12 Asstd. switches in many styles. 275-1601 
7. Asstd. electrolytic capacitors. 272-802 
8. Asstd. voltage regulators.276-1608 

9. Asstd. Mini reed switches.275-1610 
10.15 General purpose transistors. 276-1603 
11. 25 Assorted zener diodes. 250 mW to 5 watts. 276-1629 
12. 100 Disc capacitors, asstd. types. 272-801 
13. Pair LED digits,common cathode.276-1647 

common anode.276-1648 
14. 8 Opto-isolators. For logic circuits. 276-1628 
15. 25 Block type polystyrene capacitors.272-803 
16. 15 Amplifying transistors, type 2N3906 . 276-1604 

Available at all Tandy Stores 
and Participating Dealers 
Around Australia TANDY 

I ELECTRONICS 

Mail Order Department 
P.O. Box 229, Rydalmere. 

N S W 2116. 
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2 DIRVI 
425 HIGH STREET, 1 

ng el 
MORTHCOTE 3070. 11 

ECTROMCS 
TELBOURNE, VICTORIA. 

S100 COMPUTER PRODUCTS 
16K EPROM CARD-S 100 BUSS 

FIRST TIME OFFERED! 
BLANK PC BOARD - $39 

USES 2708 s! 

Thousands of personal and business systems around the 
world use this board with complete satisfaction. Puts 16K 
of software on line at ALL TIMES! Kit features a top quality 
soldermasked and silk-screened PC board and first run 
parts and sockets. Any number of EPROM locations may 
be disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 

OUR 450 NS 2708’S 
ARE $6.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

16K STATIC RAM KIT-S 100 BUSS 

KIT $229 
A&T $259 

KIT FEATURES 
1 Addressable as (our separate 4K Blocks 
2 ON BOARD BANK SELECT circuitry (Cromem- 

co Standard) Allows up to 512K on line 
3 Uses 2114 (450NS) 4K Static Rams 
4 ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board with solder mask and 

silk screened layout Gold plated contact 
fingers 

6 All address and data lines fully buffered 
7 Kit includes ALL parts and sockets 
8 PHANTOM is jumpered to PIN 67 
9 LOW POWER under 1.5 amps TYPICAL from 

the + 8 Volt Buss 
10 Blank PC Board can be populated as any multi¬ 

ple of 4K 

BLANK PC BOARD W DATA $49 

LOW PROFILE SOCKET SET $19 

SUPPORT ICS & CAPS $27 

ASSEMBLED & TESTED ADD S30 

OUR #1 SELLING 
RAM BOARD! 

ITOH Model 8300 PRINTER 
$810 plus 15% sales tax 

This 80-column printer provided quiet operation, making it suitable for use in offices, 
classrooms and homes. Specifications include 125cps, 60 lines per minute, paper loading 
from bottom or rear and Centronics-compatible, parallel interface 

A bidirectional, dot matrix impact 
printer with a print head designed for ’ 
100% duty operation, assuring a 
print life that exceeds 100 million 
characters. The precision sprocket 
feed mechanism permits printing 
forms from 4'/* to 9V* inches wide. A 
96 ASCII character set prints in up¬ 
per and lowercase with the added 
capability of producing double-width 
fonts in boldface. The vertical format 
unit provides preprogram¬ 
med/programmable tab positions, 
top of form and bottom of form for 
complete formatting capabilities. 

7 
ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION 
Kit of Parts $79.00 Asembled and tested $105 00 inc tax 
RITRON COMPUTER GRADE POWER SUPPL"': +5V Reg 10A 
116V Unreg. Kit of parts $79.95 inc. tax. A&T $99.95 inc. tax. 

Write for list of other power supplies. Tax free prices also available. 

32K S-100 EPROM CARD 
NEW! 

KIT 
USES 2716’s 

Blank PC Board — $45 
ASSEMBLED & TESTED| 

ADD $30 

SPECIAL: 2716 EPROM’s (450 NS) Are $11 EA. With Above Kit. 

KIT FEATURES. 
1. Uses -F5V only 2716 (2Kx8) 

EPROMs 
2. Allows up to 32K of software on 

line' 
3 IEEE S-100 Compatible 
4 Addressable as two independent 

16K blocks. 
5. Cromemco extended or Northstar 

bank select. 
6. On board wait state circuitry if 

needed 
7. Any or all EPROM locations can 

be disabled 
8. Double sided PC board, solder- 

masked. silk-screened 
9 Gold plated contact fingers 
0. Unselected EPROM's 

automatically powered down for 
low power 

1. Fully buffered and bypassed. 
2. Easy and quick to assemble. 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STATIC 

AT DYNAMIC 

PRICES 

FOR SWTPC 

6800 BUSS! 

ASSEMBLED AND 

TESTED - S30 

KIT FEATURES 
1 Addressable on 16K Boundaries 
2 Uses 2114 Static Ram 
3 Runs at Full Speed 
4 Double sided PC Board Solder mask and 

silk screened layout Gold fingers 
5 All Parts and Sockets included 
6 Low Power Under 15 Amps Typical 

BLANK PC BOARD —$45 COMPLETE SOCKET SET — 
$19 SUPPORT IC'S AND CAPS - $45 

* AVAILABLE AGAIN * * * 

• 16K Dynamic Ram Board 
• Fully Expandable to 64K 
• Assembled, tested and guaranteed 
• S100 Compatible 

16K Dynamic RAM Board assembled and tested: 
Special $269 plus tax (2mHz). $299 plus tax (4mHz) 
This must be the best offer available on quality tested 
dynamic RAM boards. 

32K Assembled and tested 

48K Assembled and tested 

64K Assembled and tested 

S309 plus tax (2mHz) 
$339 plus tax (4mHz) 
S349 plus tax (2mHz) 
$379 plus tax (4mHz) 
S389 plus tax (2mHz) 
$419 plus tax (4mHz) 

Please debit my Bankcard 
Bankcard No 

EA 5/81 

Expiry Date 
m; Name 

Signature 

General enquiries (03) 489-8131. Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099. 

Prices current till May 15, 1981. Heavier items add additional postage. Extra heavy 
items sent Comet freight on. Prices subject to change without notice. Send 60c and 
SAE for free catalogues. MAIL ORDERS PO BOX 135, Northcote, Vic 3070. Minimum 
pack and post $1. 



JUST UURAP" 
‘30 AWG wire ».025" squirt post! 
• Dauy chain or • Built-in cut off 
point to-pomt • Includes 50 ft. wir< 

•No stripping or slitting raquirad- 

Com. 
JW18 Blue 

JW-1W Whit. 
JW1Y Yellow 
JW1R Rad 

JU5T IA/RAP Replacement Wire 

* JW 8 Blue 
RJWW White 
R JW Y Yellow 
RJWR Red 

SOAR 
MODEL 501A 

4 digit large LED display. 
Add $3 P&P and certified 
mail for specs $79 

10 TURN POTENTIOMETERS 
Stock resistance values 

50R. 100R. 200R 
500R. IK. 2K. 5K. 
10K. 20K. 50K 
100k 

Spectrol model 534 V shaft 
Price 1—9 $8 50 

10 + values may be mixed $7 90 

EPROM PROGRAMMER KIT 
Kit of parts as featured in Electronics 
Australia July, 1980 Programs 
2708, 2716 and 2532. Use with 
TRS80. Sorcerer, and Compucolor 
Kit does not include connector from 
the programmer to computer 
Complete Kit $72 49 
Kit without case $59.99 
Pack and post $2 50 

DIG CAPACITANCE METER 
Kit of parts featured in Electronics 
Australia March, 1980 Four digits 

s Complete Kit $52 49 
Kit without case $39 99 

Pack and post $2 50 

l rflMPOMEHTS 

4116 RAMS $3 00 
2114 RAMS 2 90 
2708 EPROM 6.90 
74 I s 10 up . 2.50 
555’s 10 up 2.90 
BD139 10 up . • 5.50 
BD140 10 up . 5.50 
SCI41 D 10 up 1100 
SCI51D 10 up. 2110 
RED LEDS 10 up 140 
RED LEDS 100 up 11.00 
YELLOW LEDS 10 up 2 30 
8 PIN l/C SKTS 10 up 2 00 
BC548 0 15 ea 
BC549 0 19 ea 
MJ802 3 60 
6.800/50V CAPS (LUG) 4.50 
5.600/40V CAPS (PCB) 190 _ 

HSfr | CIRCWT BOA iRDS 

ETI SERIES 4000 AMP 
• Complete Kit $199.00 
• Quality front panel to 

suit above 10 90 “ 
• ETI 470 kit of parts 22.50 
• ETI 480 kit of parts lOOw 

(incl bracket) 1975 
• ETI 470 PS kit of parts 1950 

(includes relay, not transformer) 
• Transformer to suit 22 90 • ETI 471 pre-amp 45 50 
• ETI 585R ultra sonic RX 1595 1 
• ETI 585T ultra sonic TX 8 95 
• EA 79 SF9 sound flash 
trigger 15 00 
• All parts available for DREAM com- 
puter project 

• PCB s (all quality fibreglass boards) ^ 
ETI 574 disco strobe 2 80 ( 
ETI 549A metal detector 2 75 n 
DREAM circuit board 1090 1 

c 

COMPUTER COMPONENTS 
Attention Sorcerer & TRS 80 owners. Memory expansion 
kits available. We also offer full service on the popular com- 

puter projects and systems. 

SPECIAL 4116 RAM OFFER 
8 OFF PRIME SPEC 4116 l/Cs $23.00 

16 4116s for $40.00 

STATIC RAM KIT 16K S-100 
2114 $2.90; 2716 $11.00; 2708 $6.90 

DIP PLUGS 
Ideal for use with flat 
ribbon cable or to 

mount components on 
14 pin $1 20 

16 pin $1.40 
24 pin $1.20 

POWER TRANSFORMERS 
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS 

Good regulation electrostatic shield 

Rl 810 

8V@ 10A2x 15V @ 1A $24 50 

• Rl 820 8V (a 20A 15V (a 1A 

SCHUGART SA 400 
5m Minifloppy Drive 

$399 00 Tax Inc 
$347 00 ex 

ACTUAL SIZE 
STOCK RESISTANCE VALUES 

10R 20R, 50R. 100R, 200R, 500R IK 
2K. 5K. 10K. 20K. 50K. 100K. 200K 
500K 1M. 2M 

1—9 $140 
10—99 $130 

100 $120 
Values may be mixed. 

RITRON COMPUTER GRADE P/S 
+ 5V reg 10a 16V unreg (« 1A 

KIT $79 95 inc 
Built and tested $99 50 

ETI636 MOTHERBOARD 
7 Slot Motherboard $90 00 
Built and Tested $1 20 00 

ACTIVELY TERMINATED 

Hexadecimal Keypad 

$24.50/each 

COMPUTER 
COOLING FANS 

Muffin fan 4H" square 
110V $39.50 

240V $26.50 

Range of larger fans available Send for 
details 

cermet single 
TURN TRIM POT 
Spectrol model 63P 

ACTUAL SIZE 

STOCK VALUES 
10R. 20R. 50R. 100R. 200R, 500R. IK. 
2K. 5K. 10K. 20K. 50K. 200K. 500K 
1M 2M 

1-9 $100 
10—99 0 90 

100 0 80 

Values may be mixed. 

P C. EDGE CONNECTORS 

ft 
19-key pad in¬ 
cludes 110 keys 
ABCDEF and 2 
optional keys and 
a shift key 

Ideal for dream 
project 

INTERSIL LCD $34.50 

Vh DIGIT PANEL METER KITS 

Build a working DPM in Va-hour with 
these complete evaluation kits. 

Test these new parts for yourself with In¬ 

tersil's low cost prototyping kits com¬ 
plete with A/D converter and LCD dis¬ 
play (for the 7106) or LED display (for 
the 7107) Kits provide all matrials in¬ 
cluding PC board for a functioning panel 
meter ICL7106EV (LCD) 

MULTIDIALS 

Dials to suit 10 T Pots 
Model 21 18' dia 
Model 16 9 ' dia 
Model 18 1” x 1 75' d.a 

SI00 gold plated wire wrap 
SI00 solder tail 

D2 Motorola bus 
43/B6 solder tail 

43/86 gold plated wire wrap 

HAVE YOU 
BUILT A 

DREAM YET! 
ELECTRONIC AUSTRALIA 

MICROCOMPUTER PROJECT 
Kit for main board (including 

programme 2708) $109.00 
Also available re designed 

6802 PCB $11.90 

PCB (Fibre glass) only $10.90 
2708 programmed $15.50 

Key Pad 19 Keys $24.50 
Kit (less key pad) $94.00 

PCB for power supply $3.50 

Please debit my Bankcard. 
Bankcard No. 
Expiry Date 
Name 
Signature 

Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. 
Phone (03) 489 8131. 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. VICTORIA. Ph (03) 489 8131 



Measure sound from 30 to 120dBA + 

Sound 
Level Meter 
Noise is one of the many pressures of today’s often stressful 
lifestyle. To be able to combat noise in its many forms, you must first 
be able to measure it. Here is the means: a low-cost sound level 
meter which will measure sound levels of less than 30dB to more 
than 120dB with fast or slow response to the “A” weighting curve. 

by JOHN CLARKE 

As time goes on, noise will increasingly 
be regarded as an unnecessary 
byproduct of technology rather than an 
incidental and innocuous side-effect of 
progress. More and more, noise is being 
actively proscribed or prescribed by law: 
noise levels in factories, of vehicles, and 
even of your party after certain hours. At 
the same time, excessive noise is being 
recognised as injurious to hearing and 
health in general, so it is useful for the 
concerned individual to know just how 
loud are the noises to which he or she is 
exposed every day. 

There is no question that many power 
tools and appliances found in the home 
produce noise at levels which are poten¬ 
tially harmful to hearing, to mention but 
a few: lawnmowers, rood mixers and 
blenders, power drills, and routers, 
planers and circular saws. These 
dangerous levels can readily be iden¬ 
tified with our Sound Level Meter. 

At the same time, our Sound Level 
Meter may help you tolerate noises that 
really are not all that loud but seem to 
be insistently intruding upon your con¬ 
sciousness - your neighbour's radio giv¬ 

ing the Saturday afternoon race com¬ 
mentary, passing traffic, planes flying 
overhead. Many of these noises can be 
very irritating but are really at a very low 
level in absolute terms - as our Sound 
Level Meter will readily confirm. 

You can also use our Sound Level 
Meter to check your hifi sound reproduc¬ 
tion levels - are you listening at realistic 
or excessive levels? Many people listen 
at excessively high levels, particularly 
when in their cars or when using 
headphones. 

If you are involved with amateur 
theatre productions, discos or any other 
public activity where sound reinforce¬ 
ment is required you can also use this 
device to check sound distribution on a 
precise basis rather than simply by "ear". 

Our Sound Level Meter uses the "A"j 
weighted characteristic which is selected 
as a compromise compensation for the 
reduced sensitivity of the ear to high and 
low frequencies, as depicted by the 
Fletcher-Munson curves. It is also the 
characteristic referred to in any legisla¬ 
tion which specifically mentions a noise 
level. For example, 85dBA refers to a 

This graph shows 
the "A" weighting 
characteristic used 
for most sound 
level 
measurements and 
used by our Sound 
Level Meter. 

Our Sound Level Meter measures sound 
pressure in nine ranges with fast or slow 
response. 

sound level of 85dB using "A" weighting. 

Our Sound Level Meter also features 
fast and slow response times. The fast 
response is used when you wish to 
monitor sounds of a percusive or tran¬ 
sient nature while the slow response can 
be used to ignore the effect of an occa¬ 
sional transient upon the general noise 
level. 

Overall measurement range is from 
less than 30dBA to slightly more than 
120dBA — more than 90dB overall. 
30dBA is the sort of level you would ex¬ 
pect to (and wish to) find in an average 
domestic bedroom in the dead of night 
(discounting snores and possums in the 
roof). At the other end of the scale, 
120dBA is unspeakably and painfully 
loud - to be avoided at all costs, since 
even brief exposure to these levels can 
cause permanent hearing damage. 

THE CIRCUIT 
The key component of the Sound Level 

Meter is a low-cost electret microphone 
insert which has excellent performance 
in spite of its low cost. 

Because electret microphones deliver 



-(£*)- sound level meter 

Five op amps provide the requisite voltage gain for the Sound Level Meter while 
weighting characteristic. 

7IMI- 

passive single-pole filters provide the "A 

very small signals, relative to conven¬ 
tional high impedance dynamic 
microphones and because of the need 
to measure a very large range of sound 
levels, the circuit requires enormous 
gain. This is provided by five op amps. 
Three of these are the CA3140T Mosfet- 
input type while the other two are 741 
op amps. Now let us refer to the circuit. 

The electret microphone insert has an 
integral FET buffer stage which requires a 
DC supply of 1.5 milliamps. This is sup¬ 
plied by a 4.7kft resistor from a decoupl¬ 
ing network consisting of a Ikfl resistor 
and 100/iF capacitor. The signal output 
from the electret microphone is fed via a 
0.1/zF capacitor to a nine-step attenuator 
and thence to the first CA3140T op amp 
stage. This is wired as a non-inverting 
amplifier with the gain variable by a 
50kft trimpot. 

Each of the following CA3140T op amp 
stages is also a non-inverting amplifier 
with a fixed gain of 30dB. Note that we 
specifically recommend the CA3140T for 
this application. The "T" suffix refers to 
the low cost "minidip" package. Other 
Fet-input op amps, such as LF351 or 
TL071, are not suitable in this application 
as their minimum gain-bandwidth pro¬ 
duct is inadequate. 

Two high-pass filters and one low-pass 
filter combine to provide the A- 
weighting characteristic. Between IC1 
and IC2, the .0015/xF capacitor and 
lOOkft resistor constitute a 1kHz high- 
pass filter. Following IC2, the lOkft 

resistor and .0033/zF capacitor forms a 
5kHz low-pass filter while the 0.15/xF 
capacitor and lOkft resistor following IC3 
form a 100Hz high-pass filter. The addi¬ 
tional .015/xF capacitor between IC2 and 
IC3 is not required for the A-weighting 
characteristic but to provide AC- 
coupling to prevent DC offset problems. 

We estimate that the current cost 
of parts for this project is 

approximately 

$35 
This includes sales tax and 

battery. 

Amplifier signal from IC3 is directed 
along two paths, one to the fast/slow 
response switch, S2, and the other to IC4 
which half-wave rectifies the signal and 
averages it in the filter consisting of a 
47kft resistor and 10/uF capacitor. The 
330kft resistor discharges the filter 
capacitor. So IC4 provides the stow 
response function. 

IC5 functions as a current driver for the 
VU meter movement which-has an inter¬ 
nal bridge rectifier. Since the meter is in¬ 
side the feedback loop, the non-linearity 
and voltage drop of the diode network 
are effectively cancelled. Meter over¬ 
drive is prevented by the four diodes 
shunting the input to IC5. 

A single 9V battery powers the circuit. 
Two 4.7kft resistors and two 100/xF 
capacitors provide a half-supply voltage 
reference for the op amps and the use of 
the two capacitors avoids a large turn-on 
offset and resulting meter overload. 

CONSTRUCTION 
We built our sound level meter in a 

plastic utility box measuring 130 x 68 x 
41mm (W x H x D) and constructed the 
circuit on a printed circuit board measur¬ 
ing 57 x 71mm and coded 81sp5. 

Start construction by making sure the 
PC board wili fit snuggly within the box. 
If not, some filing of the PC board edges 
may be necessary to achieve this. Next, 
all the resistors, diodes, links and ICs can 
be placed and soldered in position. 
Follow the overlay provided to help you 
in the orientation and positioning of the 

components. Install the 0.15^F and 
.0015/zF capacitors so that they lie flat on 
the board and do not interfere with the 
meter or range switch. To do this, bend 
the capacitor leads at right angles and 
solder so that the capacitors lie over the 
adjacent components. 

Use the Scotchcal label artwork as a 
guide to drilling the holes on the front 
panel. Note that no guide is provided for 
the meter since this will depend upon 
the physical size of the meter used. It is 
important to note, however, that the 
battery is best placed between the body 
of the rotary switch and the case of the 
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SOUND LEVEL METER 
HERE ARE THE WIRING DETAILS 

The wiring diagram and inside photograph show the wiring details. The battery is secured with hookup wire as noted in the text 

meter. So the meter should be located 
for a close fit between the battery and 
switch. 

The attenuating resistors can now be 
soldered around the 12-position rotary 
switch. These should be wired in a corn- 

act way and the resistor body should 
e inward from the switch lugs so that 

the effective diameter of the switch body 
is not increased by the resistors. The 
68kl) resistor should be between posi¬ 
tion one and two on the switch, the 
22kl) between positions two and three 

following through until the 101) resistor is 
terminated at the tenth position (even 
though this position is unused). 

Use screened cable for the wiring to 
the microphone, fast/slow switch (S2) 
and the rotary switch (SI), as this 
prevents unwanted signals interfering 
with the sensitive amplifier circuitry. It is 
important to use the same earthing 
arrangement shown in the wiring dia¬ 
gram. Hookup wire can be used for the 
on/off switch and the wiring to the 
meter. 

The microphone is mounted in a 
tapered piece of wood, which is screw¬ 
ed to the end of the box. This tapering 
ensures that little sound is reflected to in¬ 
terfere with the operation of the 
microphone output. A diagram shows 
the actual dimensions of the 
microphone holder which should be 
made of fine-grained wood to prevent 
splitting. 

CALIBRATION 
Calibration of the sound level meter in¬ 

volves either of several methods depen¬ 
dent upon the equipment accessible to 
you and the type of microphone used. 
Before any calibration is done, however, 
the zero adjust on the meter should be 
adjusted until the pointer reads zero 
with the power off. It should be noted 
that even at the 120dB range setting the 
meter will show a small reading under 
quiet conditions. This is due to the elec¬ 
tronic noise within the circuit of the 
instrument. 

The best calibration method is by using 
another known accurate commercial 
sound level meter. The two meters 
should be held such that the 
microphones are in line with a sound 
source and the trimpot adjusted until the 
same readings are obtained. Some 
sound level meters may not incorporate 
the A-weighted curve and misleading 
results can occur if this is not taken into 
account. The "safest" calibration is 
therefore done from a 1kHz sound 
source where both meters should read 
the same. 

PARTS LIST 

7 Printed Circuit Board coded 81sp5, 
71 x 57mm 

7 electret microphone insert, Dick 
Smith Cat Cl 760 

7 Scotchcal front panel 
7 Plastic Utility Box measuring 130 x 

68 x 41mm 
1 VU meter with internal bridge 

rectifier 
2 SPDT miniature toggle switches 
1 single-pole 12-way rotary switch 
1 9V 276 Battery and clip leads 
1 knob 

SEMICONDUCTORS 
3 CA3140T operational amplifiers 
2 741 operational amplifiers 
5 1N4148 signal diodes 

RESISTORS (VaW 5%) 

7 x 7Mfl, 7 x 330/d), 3 x 700/d), 7 x 
68/d), 7 x 47/d), 7 x 22/d), 2 x 70/d), 7 x 

6.8/d), 4 x 4.7/d), 3 x 3.3/d), 7 x 2.2/d), 
2 x 7/d), 7 x 6801), 7 x 2201), 7 x 681), 7 
x 221), 7 x 701), 7 x 50/d) horizontal 
mount trimpot. 

CAPACITORS 
3 100^jlF/16VW PC electrolytics 
1 10/jlF/6.3VW PC electrolytic 
1 0.15 gF metallised polyester 
1 0.1 gF metallised polyester 
1 .015g.F metallised polyester 
1 .0033gF metallised polyester 
1 .0015gF metallised polyester 

MISCELLANEOUS 
Shielded cable, hook-up wire, moun¬ 
ting screws and nuts. 

NOTE: The components specified are 
those used in our prototype. Higher 
rated components may generally be 
used providing they are physically 
compatible. 
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We didn't get the lion's share 
of the capacitor market bv 

pussyfooting around. 
EX STOCK ALL STATES 

We got it by holding inventories of components 
running into millions of dollars and having 
stock available on tap in every State. — We 
wouldn't attempt to supply the nation with 
minimal stock from one central store. 

QUALITY 
We got it by setting the highest standards in 
quality and reliability. Our original RB’s, RT’s 
and Greencaps’ are now the industry 
standard against which other capacitors are 
judged. 

IA, BUYING OFFICES 
We got it by establishing buying offices rn the 
heart of the offshore manufacturing areas to 
ensure low costs and continuity of 
have offices in Tokyo anfr Hong Kong ^ *§11 
the sole agents for EJna, Sanr&wA, Nissefaritk 
Taiyo, the acknowledged WQ&} feeders irt 
capacitor production. ^ 

AUSTftAuJMitfNED 
We are a stable Australian owned Company 
with the background and people to know indi 
understand our customers’ requirements. 

Soanar Electronics Ply Ltd 
A member of the A & R Soanar Electronics Group 
30 Lexton Road, Box Hill, Vic., 3128. Australia 

VICTORIA: 89 0661 QUEENSLAND: 52 1131 
N.S.W. 789 6733 WEST. AUST. 381 9522 
STH. AUST: 51 6981 TASMANIA: 316533 



Engine Analyser Kit Bidirectional Interface Form Kit) Analogue and Digital Storage CRO Kit 

Oscilloscope Switch Infrared Light Beam Relay 

Simple Fuzz Box Digital Storage CRO Kit 

THIS MONTH’S 
KIT 

2 channel infrared 
remote control.RRP $65 

Kit for Exidy Sorcerer EPROM Programmer to be released 
in August EA Kit price including Scotchcal Front Panel $75.00 
TV PATTERN GENERATOR 
Kit of parts as featured in EA June 1980. Dot, 
Greyscale, Crosshatch, Raster, Check. 
COMPLETE KIT (incl Scotchcal front panel) $48 49 
KIT WITHOUT BOX $36.90 
EPROM PROGRAMMER KIT 
Kit of parts as featured in EA July 1980 Programs 
2708, 2716 & 2532. Use with TRS 80, Sorcerer & 
Compucolour Kit does not include connector from the 
programmer to computer. 
COMPLETE KIT (inc Scotchcal Front panel) $72.49 
KIT WITHOUT CASE $59.99 
DIGITAL PANEL CAPACITANCE METER 
Kit of parts as featured in EA MARCH 1980 
Four Digits Extremely popular. 
COMPLETE KIT (inc Scotchcal Front Panel) $52.49 
KIT WITHOUT CASE $39.99 
TV CRO ADAPTOR KIT (EA MAY 1980) 
COMPLETE KIT (Inc Scotchcal Front Panel) $29.00 
(without power adaptor) 
POWER ADAPTORS TO SUIT 
1. 240V to 6/7.5/9V $9.50 
2. 240V to 9V $5.95 

KITS 
ET1 SERIES 4000 60W STEREO AMP KIT 
Complete Kit Rack Mounting Case $199.00 
Woodgrain Sided Case $189.00 

PARTS AVAILABLE SEPARATELY 
Front Panel $10.90 
Rack Mounting Case $55.00 
Wooden Sided Case $49.00 
ETI 471 PREAMP KIT of parts $45.00 
ETI 472 PS KIT ol parts $47.00 
(without transformer) $24.00 
ETI 470 60W Kit pf parts $26.50 
(without heatsink) $23 00 
ETI 480 50W KIT of parts $17.50 
ETI 480 100W KIT of parts $22.50 
ETI 084 Cai Alarm KIT $1150 
EA TV CRO ADAPTER KIT $29.00 
EA 300W POWER AMP MODULE $63.50 
ETI 466 300W PA MODULE $63.50 
EA DIGITAL CAPACITANCE METER KIT (EA 
March 1980) $52 99 
AUTOCHIME KIT $29.75 

TV Pattern Generator 

(see left column for details) 

$54.90 

MK3 Drill Speed Control $13.50 
CAPACITOR DISCHARGE IGNITION $32.50 
MUSICOLOR MK3 KIT $69.50 
DISCO STROBE KIT $34.50 
LEDS & LADDERS (EA August) $15.75 
ETI 149 Two-Tone Generator $34 90 
ETI 563 Nicad Fast Charger $54 90 
DREAM 6802 KIT $109 00 
Power Supply TO Suit $29.50 
Hex Keypad $24.90 
ETI 568 Sound or Light Operated Flash Trig 
ger $25.90 
ETI 147 ELECTRONIC DUMMY LOAD KIT $99 00 
SERIES 3000 "MINI" STEREO AMP KIT $79 90 
ETI 561 Metal DETECTOR KIT $32 50 
PLAYMASTER 40 + 40 AMP KIT $129.00 
PLAYMASTER AM/FM TUNER KIT $129 00 
PLAYMASTER GRAPHIC EQUAL $99 50 
PLAYMASTER GRAPH ANALY KIT $99 50 
EA 79SF9 Sound Flash Trigger $15.00 
ETI 585rt Ultra Sonic RX $15.95 
ETI 585T Ultra Sonic TX $8 95 
ETI 576 ELECTROMYOGRAM KIT $89 00 

Please note we attempt to have all kits available to our customers. Provided of 
course we have the required information from the mags in time. Where a component is 
unavailable we may use a substitute or credit this cost so as to prevent delay. 

LE GONG 
Fantastic doorbell using the 
new Siemens SAB 0600 chip. 

Kit of parts $15 

INCREDIBLE!!! 
E/A has really done it this 
time. Display your Hi/Fi 
response on your colour TV. 
It will really impress your 
friends. Kit of parts $99 

EA Power Saver 
August EA, an interesting approach to power savings. Kit of parts 

$32.50 

ETI147 OCT 80 ELECTRONIC LOAD 
Kit parts $75.00 

ETI327 TURN HAZARD UNIT 
Kit parts $22.00 
EA DIGITAL ENGINE ANALYSER 
Oct 80 80TM8a/10 kit parts inc front panel $44 95 

EA CAR BATT VOLTAGE MON 
Oct EA kit parts $6.50 

EA BIPOLAR TRAIN CONTROLLER 
Nov 80 kit parts $26.00 

EA DIGITAL STORAGE CRO 
Adapter Nov 80 kit parts $78.00 

EA LIGHT BEAM RELAY NOV 80 ^ Ar 
Kit of parts $13.0C 

EA RS232 PRINTER INTERFACE 
Nov 80 kit parts Mb.Ot 

^ S « Please debit my Bankcard. 
si | Bankcard No. 
||| Expiry Date 

Name. 

I Post & Pack $2.50 small kits, heavier kits add extra postage | 
Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. 

Signature Phone (03) 489 8131. 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 



SOUND LEVEL METER 
FULL SIZE ARTWORK 

Alternatively, a less accurate method is 
to apply a signal to the microphone in¬ 
put with the microphone removed and 
adjust the trimpot until a certain reading 
on the meter is obtained. If the DSE 
microphone insert is used and a signal 
generator is available, then a 1kHz sine 
wave source at 25mV RMS is necessary 
to give a reading on the sound level 
meter of lOOdB. 

With the microphone out of circuit, ap¬ 
ply the signal from the generator to the 
microphone input. The attenuator on 
the sound level meter should be set to 
the lOOdB scale. The 50kft trimpot is 
then adjusted until the meter reads OVU 
on the meter scale. That completes the 
calibration. Reconnect the microphone 
to the circuit and the sound level meter 
is ready to be used. 

We arrived at this calibration figure by 
taking the mean signal sensitivity of a 
small sample of the DSE microphone in¬ 
serts. With this calibration method it is 
expected that an accuracy of ±3dB can 
be obtained. 

Alternatively, if no signal generator is 
available, a signal from a low voltage 

9mm DIA. x 9mm 
COUNTER-BORE 

At left is a view of the 
Sound Level Meter show¬ 
ing how the microphone 
insert is recessed into the 
nose cone, which is 
shown in perspective 
view in the diagram 
above. Also shown on 
this page is the full-size 
artwork for the PC board 
and front panel. 

transformer can be used with an at¬ 
tenuator to reduce the signal level. Since 
the signal is not 1kHz but 50Hz, the sig¬ 
nal will need to be 32dB greater than 
that of the 1kHz signal due to the A- 
weighting of the meter. Consequently 
the signal will need to be IV RMS for a 
reading of lOOdB on the meter. 

If a different electret microphone is us¬ 
ed, the sensitivity will be different and 
new calibration figures will need to be 
calculated. For instance, we will 
calculate the calibration figure required 
for a microphone with a sensitivity of 
-65dB. This is with respect to OdB at one 
microbar, which is defined as 1 volt and 
74dB sound pressure level. So 65dB 
down from 1 volt is .562mV at 74dB. A 
94dB sound pressure level gives 5.62mV 
and at lOOdB, 11.2mV. The sensitivity of 
the microphone used can be calculated 
in a similar manner. 

Operation of the sound level meter is 
straightforward. The readings are more 
accurate when the needle is indicating 
more than half scale deflection and con¬ 
sequently choosing the best range is 
important. q 

EA SOUND PRESSURE METER 

FAST OFF 

+ dB + 
SLOW ON 
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And now ladies & gentlemen ... 
the incredible all-singing, all-dancing 

PC Birdies By RON DE JONG 

Is it a magpie, is it a budgie? — no, it’s “PC Birdies”, the all-singing, 
all-dancing electronic canaries. But although it may not have quite 
the same appeal as real canaries, this project will keep a lot of people 
guessing. It uses just one CMOS 1C to electronically generate the 
pleasant whistling and chirping of two canaries. 

Once in a while we let our hair down at 
"Electronics Australia" and come up with 
a great little project that performs well 
but has no earthly use - like this one. 
We called it "PC Birdies", though some 
of the other names we came up with 
were "Hot Canaries", "Chirpy Chip Chip" 
and "Chip Chicks". Despite the awful 
puns embodied in these names we still 
think this project will really "take off". 

Using just one "garden variety" CMOS 
1C, our project generates the realistic 
sound of two canaries merrily chirping 
and trilling away. The period of the chir¬ 
ping and the note of each bird is dif¬ 
ferent, creating a random effect with the 
birds coming in an out of chorus. 

If you don't have a canary already, "PC 
Birdies" can make an interesting addition 
to say an indoor garden arrangement, or 
as a talking point at parties or just to 
amuse the kids. If you do have a canary 
this little unit will probably give him 
some company and get him chirping. 

An unusual application would be as an 
alarm for a digital clock. Rather than be¬ 
ing woken by the harsh sound of a 
buzzer you can be woken to the plea¬ 

sant sound of canaries chirping away. It 
also makes a great gimmick; take it into a 
boring lecture, or. stuff it in a case and 
leave it in a public place (we don't 
recommend that you try this when pass¬ 
ing through customs, though!). 

THE CIRCUIT 
Looking now at the circuit, we can see 

that it consists of one 74C14 hex Schmitt 
trigger plus a lot of resistors and 
capacitors, and a transistor driving an 8Q 
loudspeaker. There are two quite 
distinct circuit sections, one for each 
canary sound, and each consists of three 
Schmitt trigger oscillators. The two sec¬ 
tions are essentially the same except for 
slight component changes, so we will 
only discuss the operation of the section 
consisting of IC1a,b,c. 

The three separate oscillators comprise 
the canary sound synthesiser: a timing 
oscillator, a chirp oscillator and a note 
oscillator. These are all Schmitt RC 
oscillators so before we go any further 
we'll look at how a Schmitt trigger 
functions. 

Schmitt triggers have two well defined 

INPUT VOLTAGE 

vcc- 

OUTPUT VOLTAGE 

trigger voltage levels, an upper trigger 
voltage called Vt+ and a lower trigger 
voltage called Vt-. If the input voltage to 
the Schmitt exceeds the upper trigger 
voltage Vt+ then the output will be low; 
but if the input voltage is less than the 
lower trigger voltage Vt- then the 
Schmitt output will be high. The only 
other input condition is when the input 
voltage is between Vt+ and Vt-; in this 
case the output of the Schmitt merely re¬ 
mains in its previous state, ie either high 
6r low. 
[This effect is referred to as hysteresis 

and it enables us to make an extremely 
simple RC oscillator. 

Fig. 1 shows a standard RC Schmitt 
oscillator plus the voltage waveforms at 

Bird doggerel 

A solid-state birdie is one thing 
Bui what can you christen the same? 
"Chique chick" or "Cheap cheep" or 

something, 
Or maybe a "Warbling what name'? 

The term "Schmitter twitter" is clever, 
"Tricky Dicky" is short and much 

neater; 
"Lorikeet that is Lice/ess" sounds nasty 
But then, what about "Money Eater'? 

Call it “PC Birdies” ... 
And stop arguing! 

TIMING 
OSCILLATOR 

OSCILLATOR 

-CHIRPING- 

NOTE 
OSCILLATOR 

68 

/7VWWW 
L This diagram 

shows the 
waveform 
generated by each 
of the Schmitt 
oscillators. 
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the input and output. Assuming that the 
input voltage is at Vt-, the output 
voltage will be high. This causes the 
capacitor to charge up via the feedback 
resistor, giving the input voltage 
waveform shown on the diagram. When 
the capacitor is charged up to Vt+ the 
Schmitt output will go low, discharging 
the capacitor until it reaches Vt-, and 
the whole cycle is repeated. The period 
of the oscillator is proportional to the RC 
time constant. 

Referring to the main circuit diagram 
now, ICIc is the note oscillator and it 
generates the note of the canary's chirp. 
Its operation is the same as the Schmitt 
oscillator just described except that an 
additional diode and 330kfl series 
resistor have been included. The effect 
of this is to make the 220pF capacitor 
charge up more rapidly when the output 
of the Schmitt is high since D3 will then 
be biased on. But if the Schmitt output is 
low, D3 is reverse biased and the 220pF 
capacitor is discharged via the IMfi 
resistor alone. 

The result is a rectangular waveform 
rather than a square wave output. 

This rectangular waveform sounds 
much more like a canary's whistle but, of 
course, canaries don't produce a cons¬ 
tant whistle - they chirp. When examin¬ 
ed on a CRO, a chirp is actually a brief 
whistle starting at a high frequency and 
sliding down to a lower frequency. To 
synthesise this chirp we have to control 
the frequency of the note oscillator, and 
this is done using oscillator ICIb, called 
appropriately enough a chirp oscillator. 

The chirp oscillator generates a 
sawtooth waveform across the 4.7/xF 
capacitor and this voltage in turn con¬ 
trols the frequency of the note oscillator 
via a 680kft resistor. Leaving the ques¬ 
tion of how this voltage changes the fre¬ 
quency of the note oscillator tor the mo¬ 
ment, the chirp oscillator functions in the 
same way as a standard Schmitt 
oscillator except that, in this case, a Ikfi 
resistor and diode D2 have been added. 

When the output of ICIb is high, D2 
will be reverse biased and the 4.7/zF 
capacitor will charge up slowly via the 
39kfl resistor. However, when the upper 
trigger voltage level Vt+ is reached and 
the Schmitt output goes low, the 4.7/xF 
capacitor will be rapidly discharged via 
the Ikfi resistor and D2 which is now for¬ 
ward biased. The waveform across the 
4.7/xF capacitor is therefore a slowly ris^ 
ing waveform followed by a rapidly fall¬ 
ing edge as shown in Fig. 2. 

This sawtooth waveform is used to bias 
ICIc via the 680kft resistor and controls 
the frequency of the note oscillator as* 
follows. Assuming that we are looking a^ 
the discharge cycle of ICIc - ie the 
220pF capacitor is discharging via the 
IMfi resistor — any voltage applied via 
the 680kft resistor will be added to the 
low output of ICIc via the IMft resistor; 
In effect, the IMfi and 680kft resistors 
form a voltage divider and the 220pF 
capacitor will discharge down to this 

It may not look like a real canary, but it sure fooled these dummies. The 
birds are available from Bradford Potter Pty Ltd, 608 Harris St, Ultimo 2007 

PC BIRDIES 

voltage. The closer this voltage is to Vt- 
the longer it will take the 200pF 
capacitor to discharge to Vt- and trigger 
ICIc. In fact if the voltage is greater than 
Vt- it will never trigger. 

In summary, increasing the voltage ap¬ 
plied via the 680kl2 resistor will slow 
down the discharge cycle and if it is suffi¬ 
ciently high it will cut the oscillator of* 
altogether. On the charge cycle — ie with 
ICIc output high - D3 is forward biased 

and the capacitor is charged via the 
330kfi and IMfi resistors. Because of the 
lower resistance of the 330kfi resistor, 
any voltage applied via the 680kft 
resistor will have a much smaller, but still 
discernible, effect. 

So to a first approximation we can say 
simply that the frequency of the note 
oscillator decreases with increasing bias 
voltage. 

The sawtooth waveform from the chirp 
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PC Birdies 

Above: The component overlay diagram for the PCB. 
Make sure that all polarised components are inserted the 
right way round. 

RIGHT: Inside the completed prototype. A piece of foam 
rubber can be used to hold the battery in place. 

oscillator will therefore cause the note 
oscillator to slide from a high to a low 
frequency and, because of the values we 
have chosen for the 680kQ, 330kQ and 
IMft resistors, the note oscillator will 
stop at the end of each chirp. So we now 
have a constant sequence of chirps. 

This is rather boring and not very 
realistic, so our next step was to vary the 
chirp repetition rate using timing 
oscillator ICIa. The repetition rate is low 
initially and increases until, at a certain 
point, the chirps are suddenly merged to 
give "trilling" — just like a real canary. 

We used the same basic voltage con¬ 
trolled oscillator effect to control the fre¬ 
quency of the chirp oscillator. In this 
case, however, the bias voltage is deriv¬ 
ed from low frequency timing oscillator 
ICIa via a 68kfl resistor to the input of 

ICIb. The timing oscillator has a period 
of about eight seconds, during which tKe 
chirp rate increases and finally cuts out 
altogether for a few seconds. The 10kQ 
and 33kfi resistors, diode D1 and a 
470/xF electrolytic capacitor determine 
the frequency of the timing oscillator. 

Two components we have not yet 
mentioned are the 180kfi resistor and 
.001/xF capacitor connected between 
the output of the note oscillator, pin 6 
of ICIc, and the input of the chirp 
oscillator, pin 3 of ICIb. This circuit 
triggers the trilling effect and adds 
tremendously to the realism of the 
canary sound. 

What happens is that when a chirp is 
being generated, part of the signal is 
coupled back to ICIb via the 180kQ 
resistor and is added to the normal 

non-seize tips 

ADCOLA 
STANDARD 
No frills. 
Just high 
performance. 
3mm S 30 
5mm S 50 

ADCOLA 
DUOTEMP 
Temperature 
control at your 
fingertips. 
3mm D 30 
5mm D 50 

Fully automatic 
•THERM ATIC’ 
also available. 

From your radio parts supplier or: 
Royston Electronics 

N.S.W. (02) 709 5293 OLD. (07)391 8011 
VIC. (03)543 5122 S A. (08) 42 6655 
TAS. (002) 34 2233 W.A (09)381 5500 SD2CA 

charging waveform of the chirp 
oscillator. At the start of the timing cycle 
this "trill" signal has no effect on the 
chirp oscillator because the signal cuts 
out before the Vt+ trigger voltage of 
ICIb is reached. 

Due to the biasing effect of the timing 
oscillator the chirp period gets shorter 
but the percentage of time for which the 
note oscillator is enabled increases. So as 
the chirp period shortens we get to the 
stage where the superimposed trill signal 
causes the chirp oscillator, ICIb, to 
prematurely trigger, and this is the start 
of the trilling. When this happens, the 
charging voltage across the 4.7/zF 
capacitor in the chirp oscillator does not 
go all the way to Vt+ and in fact never 
gets high enough to cut the note 
oscillator off. Result - a rapid sequence 
of chirps merged together. 

Operation of the other canary sound 
circuit is similar but we have changed 
some component values to give a more 
interesting sound effect. The reader is 
also free to experiment with circuit 
values. To give some idea of what can be 
done, increasing the 470/xF capacitor in 
the timing oscillator will increase the 
period over which the chirping is 
repeated; decreasing the 68kft resistor 
to pin three of ICIb will cause the sound 
to cut out for a greater time. 

The chirp period can also be reduced 
by reducing the 4.7/xF capacitor, and the 
pitch of the chirp increased by reducing 
the 220pF capacitor. 

Some slight differences in hysteresis 

We estimate the current cost of 
parts for this project is about 

$15 
including sales tax 
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CORE BALANCE 
RELAY 

OK 
W WHEN 

LIT 

e 0<> 

'X' 

c° CORE BALANCE 

RELAY 

Includes pre-wound coil 
This one should be in every hobbyists work¬ 

shop - it could save your life! Senses any 

leakage to earth from a mains appliance 

(e.g. through your body) and shuts off power 

before it has a chance to electrocute you. 

v" 

SEE ETI APRIL 

$4950 
Cat. K-3315 

1 (INFRA RED 1 
1 Ideal burglar alarm, door 

1 minder, etc. Sounds alarm 

I if beam is cut. Also fantastic 

1 for wildlife photography. 

1 ^ SEE EA APRIL 

BEAM RELAY } 

Cat K~3375 
$3 75° 

Improve your health 

NEGA TIVE ION 
GENERA TOR 

I Completely safe - battery or plug- 

I pack operated. With an incredibly 

well researched article showing how 

beneficial negative ions can be! 

$^195 Cat. K-3335 

l 1 SEE ETI APRIL 

SERIAL (For System 80) 1 

INTERFACE 
Enables your System 80 or TRS-80 1 
computer be used with many of the 1 
serial-type devices: teleprinters, etc. 1 
A must for the hobbyist buff: gives 1 
you the chance to use ex-disposals 1 
gear. 

Cat. K-3G08 $Cy50l 
SEE EA APRIL ** _ J 

DICK SMITH 
ELECTRONICS 

/-- 
ALL DICK SMITH 

KITS FEATURE: 

• Quality 
components. . . . 
• Full, easy to 
follow instructions. 
• Competitive 
price. . . 

WHY 
i SETTLE FOR 

LESS! 

NEW KITS 
FOR MAY 

UHF TV 
Downconvertor 

KIT 
IF TV is here: but only a 

small percentage of TV's are 

fitted with UHF tuners. Use 

any standard VHF TV set with 

this convertor: use for a single 

channel or make it tuneable. 

$' Cat. K-3235 

SEE ETI MAY 32 50 

UNIVERSAL RELAY 
DRIVER SEE ETI MAY 

(Printed Circuit Board Only) 

$395 
How many times have you wanted to 

control mains, etc. but haven't known n VT QCOQ 

how to? This simple interfacing project Oat. fl-Oboo 

jhows you how to: suits most applications. 

HOT 
CANARY 
(short form) 

SEE EA MAY 

A gimmick that will keep any 

child amused for hours! An 

electronic bird whistle that 

sounds just like the real thing. 

Cat. $ 

K-3395 

INFRA RED 
REMOTE 

CONTROL 

14 95 

Control any mains operated (or 

other) device from across the room 

Now you can turn the TV off from 

your chair - or turn the stereo on. 

Cat. K-3380 $CQ95 
SEE EA MAY U J 

SPEED 
SENTRY 
(short form) 

SEE EA MAY 

For safer driving. An alarm 

sounds if you go over a pre¬ 

set speed. You set the speed. 

Cat. $ 

K-3245 

dB METER 

11 75 

Troubled by noise? Worried 

about exceeding noise pollution 

laws? Build this simple dB meter 

and find out. Easy to build, save 

$$$ on commercial units. 

Easy to build. 

Cat. K-3476 $Q/|50 
SEE EA MAY 34s 

See our other advertisements in this 
publication for addresses, phone 
numbers, post and packing etc. 



HIOKI 
CALCU H 

- fast and true 
A NEW CONCEPT IN DIGITAL MULTITESTERS. 

Look at the advanced technology of these three new high-performance testers 
and you'll wonder how you ever worked without them. They speed the job and extend 
your skills. Each one has features never ^—, 
before included in testers of their —- + \ 
compact size and weight. CZ § 

208 / Hi0*1 l*%*r«* /~~ 
ELECTRONIC FUNCTION 
CALCULATOR WITH OMNI 
CAPACITY 
One-handed, one key operation to 
give you accurate answers. DMM 
and calculator answers appear 
simultaneously. 

FEATURES: 
• DMM features refer 3207. 
• Operation of the SHIFT button 

1 enters DMM information 
1 into the calculator. 
1 • DMM figure is redisplayed i 

in the form shown in the J 
following example: M 

J When 190.0mV DMM m 
display is keyed-in, M 
190.0X10 -03 is M 

I displayed. 

f LIGHT, THIN, 
f FULLAUTO- 
f RANGING 
| Slim as a pocket 
I book with enor- 
r mous capacity and 

accuracy. Has the 8 
features you need 
most. AC/PC 

i.PO/0 j 
f FEATURES: 

m • Input impedance 
a AC/DC 10Mn and 
m lOOMn on200mV. 
m • Low power ohms for 
I in-circuit resistance 
1 reading. 
' • Alarm provided for 

continuity test. 
• Diode check range. 
• Optional Accessories - 

9014 High Voltage 
Probe (30kV DC), 
9081 External Shunt 
(10A DC). 

RANGE 

RANGE 

'20mA 

3209 

LIGHTWEIGHT, PORTABLE 
DIGITAL Hi TESTER 

Has advanced features that save time, 
ensure accuracy - a demonstration 
will show how much you need it! 

FEATURES: 
• Measures capacitanceO.OOlMF to 20^F. 
• Input impedance 10M12 and 1000 M ft 

200/2000mV DC. 
• Digit-serial and bit-parallel BCD output. 
• Optional Accessories - 

9022 Temperature Adaptor, 
Also 9014 and 9081. 

For full technical details together with price list please contact 

• SYDNEY 601 6600 • MELBOURNE 329 6511 • 
• BRISBANE52 5231 • ADELAIDE46 6411 a PERTH4466622 

& CO. PTY. LTD 

innovations from HIOKI 



voltages between various 7404s (the 
quoted range is 2V to 7.2V at Vcc=10V) 
will cause variations in the performance 
of the trilling circuit. So the reader may 
have to initially experiment with a 
suitable value for the 180k0 and 150ktt 
resistors in each circuit. If the resistor 
value is increased, trilling will occur later 
or perhaps not at all, whereas if it is 
decreased trilling will occur sooner and 
last for a longer time. To simplify this 
procedure we suggest that you only 
have one circuit connected to the 
speaker at a time. 

Outputs from both circuits are mixed 
via two lOkfi resistors and applied to an 
emitter-follower circuit consisting of a 
BC547 transistor. The speaker forms the 
emitter load and the 47fi resistor limits 
the sound output to a tolerable level. If 
desired, the 47fi resistor can be reduced 
to increase the volume, although this will 
also increase the current consumption. 

The whole circuit is powered from a 
single 9V transistor battery and current 
consumption is about 10mA. The circuit 
works just as well at lower supply 
voltages, though the resistors in the trill 
circuit may have to be adjusted. 

CONSTRUCTION 

Construction of the unit is straightfor¬ 
ward. All components with the excep¬ 
tion of the speaker, battery and on/off 
switch are mounted on a printed circuit 
board (PCB) measuring 89x56mm and 
coded 81cc5. 

Commence construction by mounting 
the various components on the PCB ac¬ 
cording to the component overlay 
diagram. Fit the resistors and capacitors 
first, followed by the diodes and the 
transistor. Make sure that all polarised 
components are correctly oriented and 
that the resistors values are correct. 

The 74C14 1C is a CMOS device and 
should be left till last. Take the usual 
precautions to protect against damage 

PARTS LIST 

7 zippy box, 130x68x41 mm 
1 PC board, code 81cc5, 89 x 56mm 
1 57mm 8Q loudspeaker 
1 miniature SPOT switch 
1 9V battery, Eveready 216 etc 
1 battery clip to suit 
1 74C14 CMOS hex Schmitt trigger 
1 BC547 NPN transistor 
6 1N4148 diodes 
1 470g,F 16 VW PC electrolytic 

capacitor 
1 220[iF 16VW PC electrolytic 

capacitor 
1 IOOilF 16VW PC electrolytic 

capacitor 
2 4.7 \iF 16VW PC electrolytic 

capacitors 
2 .001 fiF greencap capacitors 
1 270pF ceramic capacitor 
1 220pF ceramic capacitor 

RESISTORS (all 'AW, five per cent): 
2x1 MQ, 2x680kQ, 2x330kQ, 1x180kQ, 
1x150kV, 2x68kFl, 2x47kQ, 2x39kQ, 
2x33kQ, 4x1 OkQ, 2x1 kQ, 1x47Q. 

from static electricity; connect the 
soldering iron barrel to the earth track of 
the PCB using a clip lead, and solder the 
supply pins (7 and 14) first. 

We mounted the assembled PCB in¬ 
side a small plastic zippy box measuring 
130x68x41 mm. You will need to drill 
holes in the case to mount the board 
and to accept the on/off switch, as 
shown in the photographs. Additional 
holes are drilled in the aluminium lid to 
provide a grille for the loudspeaker, 
which is glued in position using epoxy 
adhesive. 

With construction completed, you are 
now ready to unleash the unit on your 
friends and an unsuspecting public. Have 
fun! & w 

Every printed circuit 
ever published by EA A ETI 
• Accurate machine printed etched circuits 
• Send $5.00 for Computer Printout 

listing every project in stock. 

• Specials to your artwork 

• Postage on PCB’s add $1.00 

598A 

81DC2 
477 

80SA10 7.00 
tT11500 9.00 
80MV11 2.80 

ETI 476 4.00 

255 2.80 

80LBRI2 2.80 

80TC12 2.80 

5.90 81DC3A 7.00 81GA3 9W 
5.40 ETI 329 2.80 598B 2.80 
2.80 80IF12 2.80 81SP1 3.00 
2.80 81SW1 3.50 80FB12 3.00 

328 

80AD12 

ETI 572 
80LS12 
247 

80DC10 

80BM10 
80TM8B 

2.80 80RM12 3.00 

3.00 ET11500 9.00 
3.50 80RAM12 5.50 

,3.20 ETI476 4.00 

2.80 80TRS11 2.80 

4.80 80AW10 3.00 

2.80 80ST10B 2.80 
2.80 EA80TM8A 5.00 

80ST10A 4.50 327 2.80 ETI147 3.00 
568 2.80 ETI457 300 ETI326 2.80 
ETI475 4.00 80B7 2.50 80DM9 4 50 
80LPG9 3.50 250 2.50 564 10.50 
80TR9 3 50 80LL7 2.80 80M07 3.00 
ETI324 3 50 80LL7 2.80 80M07 3 00 
80PC7 3.00 80CH7 4.80 565 3.50 
563 2.80 467 4.00 149 2.80 
80PP7B 2.50 80PP7A 5.00 80RF5 2.80 
80G6 4 80 578 2.50 636 16 00 
80D6 3.00 78AF2 3.00 ET5882010.00 
80PA6 12.00 77CB12 2.60 78EK3 3.30 
80BB3 2.80 ETI 35 3.00 781A2 2.60 
454 300 B0HHS6 2.80 ET716 4.00 
80AW4 4.00 325 2.50 ET245 2.50 
80C14 2.80 80PC4 3.00 78S3 2.60 
466 600 562 3.30 77PH12 2.60 
80AU3 3.00 453 2.80 80PG6 5.00 
264 2.50 566A 2.50 80HLA5 2.50 
322 2.80 80GPS3 2.80 80TV8 3.30 
80S1 2.50 496 5.00 566B 3.00 
ET560 2 80 496G 6.50 80F3 2.80 
ETI 51 2.50 80CM3A 3.20 ETI 52 2.80 
79DI0 2.80 561 2.80 726 8.00 
79TI11 2.80 80GA3B 3.20 80CM3B 2.80 
ET262 2.50 79SB10 2.80 455 3.00 
ETI 50 2.80 ET452 4.50 80GA3A 5.00 
79PG9 3.00 80SA3 4.50 ET474 2.80 
ET573 2.80 79EB12 2.80 ET321 3.50 
790M9 3.00 ET270 2.80 79FE11 2.80 
79RR8 4 20 ET261 2.50 79PC12 2.50 
79BT9 2.60 ETi46 2.50 ET263 2.50 
79AC9 3.50 79M09 2.80 ET260 2.50 
ET576 4.20 ET577 2.80 79PS11 2.50 
ET730 3 50 79PS10 2 80 ET606 3.00 
ET252 3.00 79SF10 2.50 ET473 3.50 
79WF8 3.20 79TT7 2.60 79Rt8 2.80 
79PS6 2.80 79SF9 2 60 79AI9abc 4.20 
ET451 2.50 ET574 2.80 79W9 2.80 
6800 8.50 ET814 2.80 ET731 3 90 
79UPS6 2.50 79SR8 2 80 ET575 2.50 
ETI 44 3.50 79UT8 3.00 ET725 3.50 
79R05 3.00 79FR6 3.50 79TRF5 2.50 
77EQ2A 3.50 ET472 3.00 79M8 2.80 
ET320 2.50 79CI7 4.80 ETI 48 2.50 
ET595 2 80 79SA5 8 00 ET724 2.50 
491 4 50 ET254 2.50 79KB7 2.80 
79PS3 2.60 79E02C 2.50 ET651 4 50 
79P1B 2.80 ET249 2.80 ET471 5.50 
79C1A 3.00 ET253 4 20 79EQ2B 4.00 
142B 4 00 559 3.80 ET594 2.50 
79S1 4 50 78Se3 4.00 ET470 3.20 
79IT2 5.00 79P1A 2.80 79A3 3.00 
78S12A 5.50 558 2 50 721 3.00 
78N10 2.60 142A 8 00 79PB2 3.20 
78DT10C 2.50 79W3 2.60 78C1B 2.80 
ET813 3.50 78SB12 3.00 557 3.00 
ET812 2.80 781 Ml 2 3.00 79UP1 5.00 
ET556 6 00 78C11 3.10 79CI1 2.60 
78BBD9 3.50 78DT10B 2.80 78S12B 2.50 
650B 2.60 ETI 43 2.80 78UP10 7.00 

HOURS OF TRADING 
Mon to Fri: 9am to 5pm; Sat: 10am to 3pm. 

Special 48 hr prototype service now available. 
Ask for our FREE quotation. 

MAIL cheque or money order 
(add postage) direct to— 

radio pty ltd 

651 FOREST RD, BEXLEY, 
NSW 2207. 587 3491 
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] o o o o 
The Serviceman 

A country TV antenna: too hot to handle! 

Television antennas in metropolitan areas do not 
usually warrant much comment and, unfortunate¬ 
ly, are often treated as an afterthought. But in the 
fringe areas it is a different matter; the antenna is 
often the major part of the installation, with the set 
tacked on the end of it, rather than the other way 
round. 

In my suburban stamping ground there 
are seldom many traumas or complica¬ 
tions involving customers' antennas. 
Even when people move, they usually 
leave their old antenna behind and simp¬ 
ly accept whatever they find in their new 
location. 

But not so out in the fringe areas, 
where the following story originated. 
More precisely, it comes from a col¬ 
league on the south coast of NSW. 

The area involved has its own regional 
TV stations; a commercial station on 
channel 4 and ABC station on channel 
5A. In theory, the residents are supposed 
to be content with this service but, 
human nature being what it is, there are 
many who hanker for the choice of the 
Sydney stations as well. They are 
prepared to spend a lot of money on 
elaborate antennas, mast head 
amplifiers, etc, for even a few days 
reception a week. 

So much for the background. The story 
is really third hand, having been related 
to my colleague by one of his col¬ 
leagues, if you follow me! I mention this 
because, at this distance, some precise 
details may not be clear, even though 
the overall implications are only too 
apparent. 

It concerns a customer who was having 
a new home built and approached the 
serviceman to have his elaborate phased 
array, splitter, and two-outlet system 
transferred to the new building when he 
was ready to move in. 

The serviceman was quite happy to do 
this, but decided to leave sohne of the 
work to the electrician who was doing 
the house wiring. It was a logical time to 
do the work, particularly as it was a dou¬ 
ble brick house, and it would save the 
technician a journey at what might be an 
inconvenient time. 

A typical 
combination 
power point and 
TV outlet. On the 
right is a rear view. 
On the left, a 
spacer plate, 
alternative TV 
connector and the 
rear safety cover. 

So the electrician was issued with coax 
cable, the splitter, and instructions as to 
where the points were to go and how 
everything was to be connected, he 
would leave a suitable length of cable 
emerging from the roof for connection 
to the antenna. 

The two outlets were to be combined 
with two power points, using the com¬ 
bination power point and TV outlet 
plates which are now quite popular. All 
in all, it appeared to be a perfectly 
routine assignment. 

ALL FINE AND . .. YEOW! 
Subsequently the electrician com¬ 

pleted the work and the supply authority 
inspected it, passed it, and connected it 
to the mains. The customer then moved 
in and called on the serviceman to com¬ 
plete the installation. And, in the rather 
free and easy manner of the country, he 
offered to give the serviceman a hand. 

So the serviceman mounted a couple 
of brackets on the brick wall, fastened 
the antenna to a three metre length of 
metal pipe, and took this assembly onto 
the roof. The idea was that he would 
connect the coax to the antenna, then 
lower the mast over the edge of the roof 
to the customer on the ladder. The 
customer would then secure it to the 
lower bracket while the technician sup¬ 
ported it. 

The technician duly connected the 
coax, then lay down on the roof to lower 
the mast to the customer. At this point 
his other arm came in contact with the 
gutter and, in his own words, ". . . receiv¬ 
ed an almighty wallop." Fortunately the 
muscular reaction threw his arm clear, 
breaking the circuit, while he instinctive¬ 
ly dropped the antenna and mast. (Its 
ultimate fate is not recorded.) 

When he had recovered sufficiently, he 
checked the situation with a multimeter. 
Sure enough, as he suspected, there was 
240V AC on the antenna. At this point 
the customer called the electrician who, 
on being told what had happened, was 
extremely skeptical. However, he came 
around immediately, and was horrified 
when the situation was confirmed. 

How had it happened? To understand 
this, it is necessary to look more closely 
at both the combination antenna/power 
point and how it was fitted. Looking at 
the power point it would appear to be 
virtually impossible for the two cables to 
make contact. Apart from the insulation 
on each, the power point is fitted with a 
screw-on cover which completely 
encloses the three mains terminals. 
There is just no way the coax could 
touch them. 

The whole assembly measures about 
32mm deep from the back of the plate. 
Allowing for about 8mm for the plaster, 
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it needs another 25mm clearance behind 
the plaster. With double brick construc¬ 
tion the electrician has two choices. If he 
wishes to mount the plate flush with the 
plaster it is necessary to chip away a 
substantial portion of brick, leaving a 
clear opening into the cavity. 

A cheaper alternative is to simply drill a 
hole through the brick for the cables, 
then mount the plate on a plastic back¬ 
ing box about 25mm deep, so that the 
plate sits proud of the plaster. A varia¬ 
tion on this theme is to use a shallower 
backing box, about 10mm, and to chisel 
a shallow recess in the brick. It was this 
latter method that the electrician used in 
this case. 

Unfortunately, he had chosen to take 
out only a bare minimum of brick, and 
then had further compromised by omit¬ 
ting the safety cover mentioned above. 
This cover adds some 19mm to the 
depth of the assembly so, by leaving it 
off, he saved himself a good deal of brick 
chipping. 

Tne result was that the cables were 
crushed between the power point and 
the brick. The exact point of contact bet¬ 
ween the mains active and the coax 
braid is not known, although it is known 
that the black coax sheath was retained 
right up to the socket. So something 
sharp must have penetrated the sheath 
under pressure. 

The electrician had no option but to 
correct the fault and what could have 
been a tragedy ended happily enough, 
even if no one was laughing! In fact, the 
incident raises a number of very perti¬ 
nent questions - to which I confess I 
don't have the answers. 

RESPONSIBILITY? 
Whose responsibility was it to see that 

this situation did not happen? For the 
most part it was undoubtedly the electri¬ 
cian's. Omitting the safety cover may 
well amount almost to culpable 
negligence, yet it appears to be common 
practice. My colleague quizzed a 
number of electricians on the subject 
and all gave essentially the same answer, 
best summarised by one of them, "Aw, 
nobody uses those covers — they're a 
bloody nuisance!" 

But he is not the only one who had a 
responsibility. If only for his own sake, 
the serviceman should have checked the 
cable before he handled it. In fact, my 
colleague insists that he never trusts any 
cable which he has not installed himself; 
he claims that, over the years, he has en¬ 
countered a number of cases of ap¬ 
parently innocent cables which have 
somehow become tangled up with the 
mains. 

And what about the makers of the 
power point? Is the concept open to 
query? The very same electricians, who 
insisted that the cover was never used, 
described the power points by several 
unprintable names, the most polite 
remark being that they should be 
banned. 

Yet it seems to me that the design is 
basically safe. The only criticism appears 
to be that it allows the user to take a 
short cut and save time at the expense of 
safety. Whether the blame for that rests 
with the manufacturers is highly 
debatable. 

But the really curly question concerns 
the supply authority. Where does their 
responsibility begin and end? Should 
they have insisted on being advised 
about all the work the electricians had 
done? And should they have checked 
the TV coax as well as tne house wiring? 
Should they have checked to see 
whether the safety cover had been 
fitted? 

I don't pretend to know the anwers, 
but I do have a friend who works in one 
of the larger metropolitan county coun¬ 
cils, and I put the question to him. He, in 
turn, passed it on to a colleague higher 
up in the organisation. 

OFFICIAL REACTION 
His reaction was one of both horror 

and surprise; horror because an innocent 
person had come so close to being kill¬ 
ed, and surprise because, apparently, 
neither he nor the rest of the organisa¬ 
tion had ever heard of, or even thought 
about, a fault of this kind. 

In fact they were anxious to get as 
many details of the incident as possible, 
in order that it could be listed among 
potentially dangerous situations which 
are reviewed by various safety commit¬ 
tees from time to time. Ultimately, such 
an incident could result in a change to 
the wiring rules, the design of a fitting, or 
both. 

On the question of responsibility he 
was fairly definite. Legally, a power supp¬ 
ly authority could not be held responsi¬ 
ble for such a situation. It would be 
economically impossible to physically in¬ 
spect every part of an installation in a 
search for subtle faults which may not 
show up on the usual megger and similar 
tests. 

Basically, the responsibility rests with 
the electrician. He is expected to follow 
the wiring rules, in the spirit as well as 
the letter, exhibit a high standard of 
workmanship, and use his com- 
monsense if there is any question of 
safety. 

On the other hand, the council inspec¬ 
tor would be expected to use some 
commonsense also. When inspecting 
any new installation, it is usual to undo 
and inspect the rear of at least one 
power point, in order to check the 
general standard of workmanship. And 
in a case like this, the logical one to 
check would be the one with the TV 
outlet. 

And finally, one last horrible thought. 
Had the serviceman not discovered it, 
and assuming a TV set with DC isolated 
antenna terminals, it would have been 
possible for the antenna to be erected 
without anyone knowing it was alive. 
That is, until some child, retrieving a lost 
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THE SERVICEMAN — continued 

ball from the roof, grasped the gutter in 
one hand and the TV mast in the other 

A second antenna story comes direct 
from my colleague. It concerns an 
elaborate antenna installation which he 
had provided for a customer about five 
years earlier; a high-gain phased array, 
mast head amplifier, and a couple of 
splitters. The location is one of the best 
in the district and reception of the city 
channels is virtually snow-free most of 
the time. 

That is, until recently. Then the 
customer rang up and rather diffidently 
enquired whether reception from the 
city stations had suffered for any reason, 
since he did not seem to be getting as 
good a reception as previously. My col¬ 
league replied that he had not had any 
other complaints but suggested that the 
customer check it out over a few more 
days, then let him know. 

In fact, it was about three weeks before 
he rang back, and even then his report 
was inconclusive; sometimes it was 
good, sometimes there was hardly any 
signal. My colleague decided that an in¬ 
spection was called for. 

On switching on the set and checking 
the Sydney channels he was immediately 
aware that the performance was a long 
way down on what he expected, even if 
conditions were at their worst. But the 
first clue came when he switched to a 
local channel. The signal was strong 
enough, but there was definite evidence 
of hum on the picture. 

This immediately threw suspicion on 
the mast head amplifier. While normally 
a very reliable brand, he had experienc¬ 
ed a few cases where the smoothing 
capacitor in the power supply had dried 
out, causing these very symptoms. 

In fact, the symptoms were so classic 
that my colleague decided that the 
quickest and cheapest way out of the 

roblem was to fit an exchange mast 
ead amplifier. Not having one with him, 

he arranged to return later in the day 
and do the job. 

NOT THE PROBLEM 
When he did it was to be reminded 

that the amplifier was so located that it 
required a major balancing act on the 
roof to remove it and fit the new one. 
But it was eventually done and he hur¬ 
ried down to the set for the big switch- 
on. Alas for his hopes; the performance 
was not one whit better, with the hum 
just as obvious as before. 

So now what? The next suspect was the 
small power supply which feeds AC up 
the coax to the amplifier. A check show¬ 
ed only about eight volts across the line, 
instead of the 25V or so normally pre¬ 
sent. Disconnecting the coax from the 
power supply restored the 25V. 

So it looked as though the coax was 
loading the power supply. A resistance 

check was made, but proved in¬ 
conclusive. The resistance was 
somewhat lower than normal, but 
nowhere near low enough to produce 
the drastic voltage drop which was 
occurring. 

So was it the power supply? Did it have 
a high internal resistance due to some 
fault? That question was quickly 
answered by fitting a second power sup¬ 
ply - which behaved exactly the same as 
the first. 

It was now obvious that the trouble, 
whatever it was, was more likely to be 
found at the antenna end of the line than 
the set end. And, to avoid another balan¬ 
cing act, it was decided to fetch a ladder 
and lower the mast so that the amplifier 
and antenna could be reached comfor¬ 
tably from the roof. 

Then my colleague disconnected the 
coax from the amplifier, went back 
down to the set, and checked the 
voltage at the power supply. It came as 
something of a shock to find that there 
was still only around eight volts on the 
cable. 

CABLE FAULT? 
The next step was to disconnect the 

coax from the power supply, whereupon 
the power supply voltage rose to nor¬ 
mal. So he made another resistance 
measurement across the cable, and this 
time obtained a much more likely 
reading, around 500 ohms. While still 
mystified as to why he had not obtained 
this reading before, he was now sure 

But why? Closer examination of the 
coax at the amplifier end provided the 
clue. Some small pieces of the outer 
sheath were missing and my colleague 
immediately wanted to know whether 
the customer had been visited by the 
galahs which are common in the district. 
In fact, it seemed that they were fre¬ 
quent visitors and usually sat on the 
antenna. 

The final test was to cut off about 30cm 
of cable, whereupon the water literally 
poured out. By damaging the outer 
sheath the galahs had provided an entry 
point for water whenever it rained and, 

that the coax was at fault, 
while there might not have been much 
getting in each time, the effect had been 
cumulative, probably over several years. 

The cure was obvious; fit a new length 
of coax, using the old coax as a draw 
wire to pull the new length through the 
wall cavity. And when the old coax was 
examined more closely it was 
discovered that the water had 
penetrated its entire length. Then my 
colleague remembered that when he 
had first disconnected the coax from the 
power supply, he had noticed a small 
spot of verdigris at the termination point. 

THOSE MULTIMETERS! 
And why had my colleague's first 

resistance measurement shown such a 
high value? He is still not certain, but he 
suspects his multimeter. It is a modern 
all-singing, all-dancing, digital variety 
which, in all other respects, has proved 
itself an ideal unit, to the point where he 
is considering buying a second one. 

But it has one weakness; its ohms 
ranges are extremely sensitive to 
spurious voltages, even quite small ones, 
which might be present across the circuit 
under test. This would not be the first 
time that he had obtained a false 
resistance reading from such a cause. 

The exact source of a spurious voltage, 
if there was one, is not definite. The 
most likely explanation is electrolytic ac¬ 
tion due to dissimilar metals, such as the 
copper coax braid and its earthing point 
at the mast head amplifier. 

Anyway, whatever the cause, it would 
seem to provide some ammunition for 
those who claim that modern digital 

multimeters are not the answer to the 
serviceman's prayer which the makers 
would have us believe. (Forum, p24, 
March, 1981.) 

On the other hand, I vividly remember 
the Readrite meters and similar crude 
devices of the bad old days, which the 
Editor-in-Chief mentioned. And even as 
late as the 1950s we were still at the 
mercy of the moulded mud resistors 
which served as multipliers; devices 
which could drift several per cent in as 
many weeks. The modern devices may 
be more accurate than necessary but I, 
for one, don't find this a disadvantage.£ 

"Mmmm . . . 
nothing for it 
but to put in a 
service call!" 

^^QOljSSSJ^SSjj ^ 
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Introducing another Sony only. The MDR senes open-air 
headphones. The smallest, lightest stereo headphones avail¬ 
able today. Or tomorrow. 

With our lightest at 40 grams, you will barely know you're 
weanng them. Yet the sound is 
dynamite. 

Through a remarkable new audio 
breakthrough, our engineers have 
succeeded in reducing big-head- 
phone technology down to the size 
of your listening channels. 

The MDR senes headphones' 
airy spaciousness delivers absolute 
clarity through an ultra-small dnver 

unit that produces more than three times the energy of con¬ 
ventional circuits. And a new high-compliance diaphragm 
accurately reproduces the 20 to 20,000Hz bandwidth and 
improves low-range response. 

That means you can listen to the 
heaviest of music for hours. Lightly. 
And know that you're heanng 
every nuance of the original 
recording from deep bass to the 
highest treble. 

Listen to our new MDR series 
headphones. 
They're light. 
And heavy. 

STEREO HEADPHONES 

MDR 
AP3528 



Introducing the futuristic SL10, Technics’ new quartz-locked, AC/DC, direct-drive 
turntable. Unlike conventional turntables, the SL10 has an electronically-controlled linear 
tracking arm that doesn’t depend on gravity to track a record. All contact with a record is 
controlled by microcomputer, so the SL10 plays perfectly at any angle-even upside down. 

The precise tracking arm control is designed to extract the maximum amount of 
musical detail from your records. 



It’s the kind of innovative thinking you expect from Technics-who introduced the 

world’s first direct-drive turntable 10 years ago. And yet all this sophisticated technology is 

contained in a piece of equipment the same width and depth as an LP cover. 

The SL10 is part of the highly advanced Technics range. See it at better hi-fi stockists. 

We’re sure you’ll agree it’s definitely the product of Ti©Cll.H.i.CS 
a superior intelligence. National I ‘ana* mic (Australia) I \y I .td 

Expanding the music experience. 
Dailey/NPA21 



AQFA-QEVAERT 

Sound safe. 
Agfa SUPERFERRO-the sound 
safe- will record and store your 
music safe in sound, ready for 
when you want it. And we mean all 
the music. The outstanding 
performance of Agfa 
SUPERFERRO is achieved 
through the use of a particular form 
of ferric oxide particle that is 
uniform in shape and size. The 
second factor is an Agfa technique 
that enables more particles to be 
deposited per sq. mm of tape, with 
each particle separated and in line 
to eliminate cross-over 
interference. 

AGFA-GEVAERT FOR STILL CAMERAS, 

The advanced technology of the 
SUPERFERRO tape results in five 
big improvements: 
1. Reduced background noise. 
2. Better maximum output level. 
3. Improved dynamic range. 
4. Improved high frequency 
output level. 
5. Reduced harmonic distortion. 
In addition, Agfa SUPERFERRO 
cassettes feature a special 
mechanism for improved running 
properties. 
Agfa SUPERFERRO-the sound 
safe you can bank on for 
outstanding performance. 

AGFA ■ AGFA 
SUPERFERRO ■! SUPERFERRO 

FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES, MAGNETIC TAPES. 
E31 



CIRCUIT & DESIGN IDEAS 

items have not necessarily been tested in our laboratory, responsibility cannot be accepted. 

Electronic Thermometer with Digital Display 

Using a 1N4002 diode as the 
temperature sensor, this instrument pro¬ 
vides a three-digit display of 
temperature. When current flows 
through a silicon junction (eg diode), the 
voltage drop across the diode varies in¬ 
versely to the junction temperature. 
Making use of this well-known fact, the 
instantaneous voltage across the diode is 
applied to the input of IC1 (CA3162), a 
dual slope/dual speed BCD encoder. 

The encoded signals from IC1 are 
coupled to IC2 (CA3161), a seven- 
segment decoder/driver which feeds the 
three seven-segment LED readouts, each 
of whose segments is connected in 
parallel with each of the others. Three 
supplementary "decade" outputs from 
IC1 feed three PNP transistor switches, 
each of which controls the power supply 
to one of the three seven-segment 
displays. 

Setting-up procedure is relatively sim¬ 
ple, bearing in mind that R1 is the ZERO 
adjustor, R2 the LOW temp adjuster and 
R3 is the HIGH temp adjuster. Proceed as 
follows: 
i. Ground pins 10 and 11 of IC1 

ii. Adjust R1 so that display shows "000" 
iii. Remove ground from IC1 
iv. Put diode probe in iced water (more 
ice than water) 
v. Wait five minutes, then adjust R2 for 
display of "032" 
vi. Repeat in boiling water, and set 
display to "212" with R3. 

As there may be slight interaction bet¬ 
ween presets, repeat the above se¬ 
quence at least once. If it is desired to 
change the "update" frequency, jumper 
pin 6 to 7 of IC1. 
D. Mills, Paeroa, 
North Island, 
New Zealand. 

Analog Memory 

vDO VSS 

The 16-channel multiplexer in Fig. 1 is 
connected to an array ot capacitors to 
form an analog memory which functions 
in a similar way to a conventional RAM. 
Each sampling capacitor stores a charge 
which is dependent on the analog in¬ 
put. Storage time is limited by the 
capacitor size, leakage current and per¬ 
missible drift. With lOOOpF capacitors 
the decay time is several hundred 
milliseconds. 

One application of this circuit is tor 
variable audio delay as shown in Fig. 2. 
With a sampling rate of 50kHz the delay 
is approximately 320/xS, but this can be 
changed by altering the frequency. The 

memory is used in a read-before-write 
mode and effectively forms a serial shift 
register. 
From Wireless World, 
December, 1979. 
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HOBBY-BLOX 
The new modular circuit building system 

designed especially for 
"" electronic hobbyists. 

• Hobby-Blox“ is the new 
total bread boarding 

system for the beginners, 
hobbyists and the expert. 

• 14 separate modules* 
Available individually and 
fully inter-changeable 
allowing the whole system 
to expand. 

• Solderless bread¬ 
boarding saves time - the 
answer for prototypes. 

• All components can be 
used over and over again. 

* See advertisement in 
April E.A. for complete listing 
of modules. 

DISCRETE COMPONENT STARTER PACK 
921480 

Contains: 
• 1 tray - the basis of the entire system - 

into which all modules fit easily. 
• 1 discrete component strip - 14 

terminals each with 5 tie-points on 0.2" 
grid. Staggered rows make insertion of 
larger components easy. 

• 1 battery holder and connector (battery 
not included). 

Instruction Book covers ten projects for 
only $4.72 worth of components - that's 
47C per project! 

1. Monostable Multivibrator 
2. Astable Multivibrator 
3. Light Activated Multivibrator 
4. CMOS Monostable Multivibrator 
5. NAND gate and AND gate 
6. Basic Memory Circuit 
7. Buffered Rip-Flop 
8. Liquid-Level Detectors 
9. Sequence Generator 
10. Coin-Rip Game 

NB. All required components are available under 
part number 921591 at $4.72. 

$11.72 value for $10.20 

• Solderless modular 
system - select only 
required parts. More 
economical than 
"professional” boards. 

• Colour coding plus 
letter/number indexing 
speeds component layout. 

• Core of the Hobby-Blox* 1 2 3 4 5 6 7 8 9 10 
system are two starter 
packs - one for discrete 

component projects, one 
for integrated circuits. 
Each comes with complete 
instructions for building 
TEN projects. 

INTEGRATED CIRCUIT - STARTER PACK 
921490 

Contains: 
• 2 terminal strips - 26 x 3 tie-point 

terminals accept a wide variety of 
discrete components and all DIP sizes - 
lead sizes 0.015" to 0.032". 

• 1 spacer/support strip - when terminal 
strips are side by side spacing is 0.3". 
Insert the spacer between them and row 
to row spacing is 0.6". 

• 2 distribution strips - each has two 
continuous 26 tie-point terminals - so 
easy to connect your circuitry to power 
and ground. 

• 1 tray - modules fitted ready for use. 

Instruction Book covers ten I.C. projects 
using only $10.76 worth of components - 
that’s just over a dollar per project! 

1. Transistor Switch 
2. Delayed Transistor Switch 
3. Monostable Multivibrator 
4. Astable Multivibrator 
5. Time Delay Switch 
6. Status Indicator 
7. Radio Signal Injector 
8. Transistor and Gate 
9. Transistor or Gate 
10. Memory Cell 

NB. All required components are available under 
part number 9211592 at $10.76 

$10.79 
value 
for 

$9.27 

MAILORDER: Add $1.50 to order value for post and packing. Send cheque 
mail order to Xenitek Pty. Ltd.. P.0. Box 128 Brookvale 2100. Or write for 
FREE CATALOGUE. Available from: 

N.S.W. Radio Despatch Service - 211 0191 VIC. Xenitek Pty. Ltd. - 419 6606 
Xenitek Pty. Ltd. - 938 4311 

Xenitek 



CIRCUIT & DESIGN IDEAS 

+ 3V 

Converting the electronic music box 
to pushbutton operation 

A modification to the Electronic Music 
Box described in the December 1980 
issue of EA enables each of the program¬ 
med tunes/alarms to be selected with in¬ 
dividual momentary-contact pushbut¬ 
tons. Simple timing networks provide 
about 30 seconds of playing time. With 
this modification the complete unit 
becomes very suitable for use as a 
musical doorbell. In addition, a master 
reset button provides for simultaneously 
resetting all inputs and inhibits further 
triggering of any tune for approximately 
30 seconds. This discourages children 
from continually playing with doorbell 
buttons. 

The circuit consists of a 4043 quad R/S 
latch with the Q output of each latch 
enabling the appropriate "select" input 
of the 7910 Melody Generator. Each 

pushbutton triggers the latch by applying 
a momentary HIGH to its SET input. A 
2.2Mft resistor connected from the Q 
output to the RESET input charges a 15ptF 
capacitor so that after approx 30 
seconds the latch is reset, with Q rever¬ 
ting to low. 

A similar 30 second period must elapse 
for the capacitor to discharge through 
the 2.2Mft resistor, after which the RESET 
input reverts to a low. During this period 
the latch cannot be retriggered. Four 
diode gates enable simultaneous reset¬ 
ting of the four flipflops by the master 
reset button, with all SET inputs being 
simultaneously inhibited for the 
aforementioned 30 seconds. 

(J. Schofield, 
St Agnes, SA.) 

Simple head/parking light reminder alarm 

Applicable to those cars where the 
door switches connect the dome lamp 
circuit to the chassis, this simple alarm 
sounds whenever the headlights are 
switched on and a door is opened. It is 
muted when either the headlights are 
switched off, or the door is closed. 

The only components required are a 
diode - and a buzzer or Sonalert. If the 
lights are ON, and a door is opened, cur¬ 
rent flows through the diode, buzzer and 
door switch to chassis, producing an 
audible alarm. Note that as soon as 
either the lights are turned OFF or the 
door closed, the circuit is interrupted 
and the warning ceases. 

Since the circuit is non-latching, it may 
be wired to the taillight circuit thus pro¬ 

viding reminder alarm protection for 
either head or parking lights. Note that it 
is still possible to park and lock the car 
with the tail/parking lights alight, since 
the alarm only sounds whilst a door is 
open and will be muted when the door 
is closed. A further variation would be to 
incorporate an additional diode at the 
junction of the original diode and the 
buzzer thus creating an "OR" gate which 
could be connected to any other of the 
vehicle's circuits where alarm protection 
is desired. 

(R. G. Adams, 

Melville, 
New Zealand.) 

Obtaining more power from dual or quad op amps 

National Semiconductor Corporation 
suggests the accompanying circuit for 
driving large currents into resistive, reac¬ 
tive, nonlinear, passive or active loads. 

It operates on the principle that every 
op amp has to deliver the same current 
as the main amplifier, A1. A quad op 
amp can deliver approx 8 volts RMS to a 
600ft load, when set up in this configura¬ 
tion. An RC damper of 15ft in series with 
a 0.047/zF capacitor is sometimes useful 
to prevent ultrasonic oscillations. 

The circuit is easily expandable to use 
as many as 4, 8, 20 or more op amps, for 
driving heavier loads. It is not necessary 
for the main amplifier A1 to run as a uni¬ 
ty gain non-inverting amplifier. A1 can 

ction in either the inverting or non- distortion. . .. r 
erting mode, and with any desired (From National Semiconductor Linear 
n - bearing in mind the normal limita- Brief LB-44.) 
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Cheaper than a radar detector & 

Speed 
Sentry 

more reliable 

There is no doubt that there exists an urgent need for greater safety on 
our roads and that, in the main, this is the responsibility of the 
individual driver. We believe that our “Speed Sentry” can contribute to 
greater safety by assisting responsible drivers to drive within the speed 
limit at all times. 

by GERALD COHN 

The combination of a well-made road 
and a comfortable, quiet vehicle can 
easily lead to gradually increasing road 
speed, to the point where the prescribed 
limit is exceeded. By implication, this 
could lead to a speed which is 
dangerous without the driver realising it. 

The rude awakening comes when we 
suddenly find ourselves confronted with 
^ dan8erous situation: another vehicle 
which appears out of nowhere; an unan¬ 
ticipated curve in the road for which the 
speed is too high, and of course the 
possibility of a siren or flashing blue light 
or a radar trap. 

Another situation with which most 
drivers can identify is that of returning to 
a built up area after being on a highway 
for a period of time. The sudden reduc¬ 

+ 12VO- 

tion in speed limit from lOOkm/hr to 
60km/hr makes the latter seem a 
veritable crawl. It is too easy to allow the 
speed to slowly increase under this con¬ 
dition, and if too much attention is being 
paid to the speedo in an effort to keep 
the speed down, then not enough atten¬ 
tion is given to the road. Also a 
dangerous situation. 

It is to avoid situations like this that we 
have designed the Speed Sentry. But as 
we shall see later, it has another very 
useful application apart from monitoring 
your road speed. 

It is a simple alarm system that can be 
set to sound when any maximum speed 
the driver cares to select is reached or 
exceeded. It also has a preset position 
which can be set to 60km/hr so that a 

flick of a switch sets it up for use within 
the metropolitan area. 

Our Speed Sentry monitors vehicle 
speed by measuring the frequency of 
pulses from the ignition system. If a par¬ 
ticular frequency is exceeded, cor¬ 
responding to a preset vehicle speed, 
an alarm sounds and continues to sound 
until the speed drops below the pre¬ 
determined limit. 

The main drawback when using igni¬ 
tion pulses to measure road speed is the 
fact that only in top gear is the reading a 
true one. At other gear ratios the alarm 
will sound when the engine speed 
reaches the equivalent of the setting for 
top gear. It may be possible to over¬ 
come this, with a manual transmission, 
by mounting a microswitch on the gear 
shift quadrant so that the alarm circuit 
will be active only when top gear is 
selected. 

Vehicles with automatic transmission 
also present some problems. Automatic 
transmission systems fall into two broad 
categories. Two speed types usually in¬ 
corporate a wide range torque converter 
which, because of the coarse range of 
only two speeds, is used continually to 

We estimate that the 
cost of parts for this pro¬ 
ject is approximately 

$12 

This includes sales tax. 
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The circuit consists of a diode 
charge pump, an op amp 
comparator and a transistor 
output stage. 

VIEWED FROM 
BELOW 

3/AU/- 



optimise power transfer for best perfor¬ 
mance. Consequently, its influence on 
engine speed due to load and throttle 
setting is continually varying. Unfor¬ 
tunately, in these circumstances the 
Speed Sentry's behaviour will be dictated 
by a varying engine speed not necessari¬ 
ly proportional to road speed. 

The second type of automatic transmis¬ 
sion (usually a three speed type) incor¬ 
porates a torque converter with a nar¬ 
rower range than the two speed type. In 
the top speed position it has the advan¬ 
tage of a mechanical locking device 
which couples the engine drive shaft to 
the tail shaft. With this type of automatic 
transmission, engine speed is propor¬ 
tional to road speed, just as in a manual 
transmission. 

In spite of these minor disadvantages, 
we felt a device working from the igni¬ 
tion system had the overwhelming ad¬ 
vantage of simplicity. There is, however 
no reason why a sensing device could 
not be attached to the tail shaft, or the 
rear axle for that matter. In this way we 
can constantly monitor our road speed 
without having to be concerned with the 
gear selected. There are a number of 
devices available that would be suitable 
for this type of sensor such as magnets 
and Hall Effect devices, reed switches or 
even an optical arrangement. 

Our unit connects across the 
distributor contacts, ie, between the 
points' active terminal and chassis earth. 
A brief description of how the circuit 
functions should help readers to unders¬ 
tand it. 

The pulses from the points are fed to a 
diode charge pump through a limiting 
resistor. The output of the diode pump is 
a DC level that is proportional to the rate 
of the pulses at its input. This is applied 
to a comparator circuit which compares 
the voltage across the capacitor to a 
fixed reference. The output of the com¬ 
parator is used to switch a transistor 
which has an audible alarm device in its 
collector circuit. 

The action of the diode pump circuit 
may be understood by referring to Fig. 1. 

At the input to the diode pump is an 
RC network consisting of R1 and Cl. The 
purpose of this is to differentiate the 
pulses from the points. Differentiation is 
a process whereby the pulses are con¬ 
verted into spikes that are constant in 
area regardless of the pulses from which 
they are derived. It is this vital difference 
between the original pulse, and the spike 
derived from it, which makes it possible 
to "count" the pulses, and produce a 
direct voltage whose value is indicative 
of the pulse rate. 

In order to generate the differentiated 
spikes, Cl and R1 must be of such value 
that Cl charges very rapidly on the ap¬ 
plication of a pulse. It is the brief pulse of 
current which flows during this charging 
function that constitutes the spike. Since 
Cl, once charged, cannot pass any more 
current, then the length of the rec¬ 
tangular input pulse has no effect. 

BASIC CIRCUIT OF A DIODE PUMP 

Figure I 

ABOVE: a small PCB accom¬ 
modates most of the com¬ 
ponents. The buzzer can be 
mounted separately if 
desired, and its section of 
board cut off. 

LEFT: How the "diode pump" 
works. It produces a DC out¬ 
put proportional to the input 
pulse rate. 

RIGHT: Follow this wir¬ 
ing diagram when wir¬ 
ing up the Speed Sentry. 
Note that a LED in¬ 
dicator circuit can be us¬ 
ed in parallel with the 
buzzer, or substituted 
for the buzzer 
altogether. 

At the end of the input pulse, Cl must 
be discharged rapidly, before the next 
pulse appears. This can only take place 
through the input (or generator circuit) 
which ideally, should have zero im¬ 
pedance. Since the generator in this case 
is a pair of breaker points, this ideal is vir¬ 
tually achieved since they are shorted in 
the "no spark period". 

As each spike is generated, its current 
path (Ic) is via diode D1 and C2. As a 
result of this current, C2 will acquire a 
certain amount of charge and, thus, a 
certain voltage will be developed across 
it. With each additional spike, the 

voltage across the capacitor will rise. 
Capacitor C2 would in time, become 

fully charged, with the voltaee across it 
equal to the spike amplitude, if some 
method of controlled "bleed" was not 
present. The load resistor, R2, performs 
this function (current loop lb). 

Thus, when we feed a continuous train 
of pulses into C2, they attempt to charge 
it, while at the same time, R2 attempts to 
discharge it. The end result is a degree of 
charge, and a voltage that is a balance 
between the two. Since the discharge 
function is fixed by the value of R2, the 
actual voltage is determined by the 
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Speed Sentry 
PARTS LIST & PC ARTWORK 

"Sorry guys, but you were 
exceeding the speed 
limit by lOkm/hr." 

W <3)~®t 
• o • 

variable factor; the rate at which the 
spikes are fed to C2. Thus the voltage 
across C2 becomes a direct indication of 
the rate of the ignition pulses. 

The action of this circuit is analogous to 
a pump - say a water pump — which is 
delivering small bursts of liquid into a 
large container. Hence the coined name 
"diode pump". 

Reference to the complete circuit 
diagram shows that the diode pump is 
followed by a comparator consisting of a 
741 op amp and two trimpots. 

Here we apply the voltage developed 
across the capacitor in the charge pump 
circuit to the non-inverting input (+) 
while a variable reference voltage is ap¬ 
plied to the inverting input (-). If the 
voltage at the + input is lower than the 
voltage at the - input, the output will be 
close to zero volts. As soon as the 
voltage at the + input rises over that at 
the - input, the output will rapidly rise 
to almost 8.2V (the zener regulator 
voltage). 

The op amp is fed from a regulated 
supply, derived from the 12V of the car's 
electrical system. Here we have used an 
8.2 volt zener shunt regulator to provide 
us with a stabilised operating voltage. 
1 his is important for reliable operation of 
the circuit since any voltage changes in 
the main electrical system (due to the 
headlights being switched on for exam¬ 
ple) would result in a change in the 
reference levels at the inverting input of 
the op amp. 

The output of the op amp is fed to a 
second diode/capacitor combination 
which is used to smooth any pulses ap¬ 
pearing there. Where the voltage across 
the capacitor in the charge pump circuit 
is just at the threshold level of the com- 
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parator, pulses will appear at the output, 
due to the ripple at the input. This ripple 
is due to the charging and discharging of 
the capacitor with the input pulses. 

This smoothed voltage at the output of 
the op amp is used to drive transistor Q1 
which is a saturating switch for an 
oscillator-driven buzzer or a piezo alarm 
device. 

The power supply section of the circuit 
may appear a little strange at first due to 
the presence of an 18-volt zener diode. 
The purpose of the zener is to clip any 
high voltage spikes that may occur in the 
car's electrical system. It is not uncom¬ 
mon for such spikes to occur, so this was 
fitted to protect the op amp 1C. 

Further protection for the 1C is provid¬ 
ed by the diode connected to the +12V 
line. This limits the voltage at the input 
(pin 3) of the 741 to just slightly more 
(0.6V) than the nominal battery voltage. 

The current drain of the circuit in the 
quiescent state is around the 5mA mark, 
while in the activated state (buzzer soun¬ 
ding) it climbs to 25mA. 

The circuit would be connected to 
either the accessories position on the ig¬ 
nition switch or to another part of the 
wiring that is only active when the 
engine is running. In this way no power is 
consumed by the circuit when tne car is 
not being used. 

The circuit, as it is drawn, assumes a 
negative chassis vehicle. (If you have a 
vehicle with a positive chassis, then all 
diodes, electrolytic capacitors and the 
buzzer leads will have to be reversed. 
The op amp will have to have its supply 
reversed, and this means cutting the cop¬ 
per tracks leading to the supply pins and 
using short jumpers to reverse them. The 
transistor would also have to be replac¬ 
ed with its PNP equivalent.) 

The actual size PCB artwork. 

We have designed a printed circuit on¬ 
to which all of the components with the 

eX^e second potentiometer 
tu Te c"an8eover switch are mounted 
The board measures 118x52mm and is 
coded 81ss4. Construction is simple and 
should not take more than an half an 
hour or so. The components should be 
mounted in the usual order; starting with 
resistors and capacitors, then diodes 
transistors and finally the 1C. There is one 
wire link on the board and this should be 
soldered in at the same time as the 
resistors are mounted. We have made 
provision on the board for an additional 
1kS2 resistor which allows a series LED to 
be connected in place of the buzzer or if 
desired, in parallel. 

The external connections to the board 
are the power supply, the switch and the 
external pot. This is shown in the wiring 
diagram. 6 

We have not mounted the prototype 
m a box since mounting requirements 
vary from one make of vehicle to 
another. 



The extra pot and the changeover 
switch can be mounted on the dash, or, 
if your car has it, in the centre console. It 
should be noted that the second pot and 
the changeover switch are not man¬ 
datory to the operation of the circuit. If 
you wish to have only a single speed set¬ 
ting then the input on the board will suf¬ 
fice. In this case it will be necessary to 
place a link between the wiper of the 
trimpot and the trimpot to the op amp. 

Once construction has been com¬ 
pleted and the unit has been fitted to the 
car, you should enlist the help of a 
friend, either as driver or passenger, to 
set the trimpot. 

Get the car moving at a constant speed 
of say 60km/hr (or any other that may be 
required) and then set the trimpot so 
that the buzzer just begins to sound. 
Now drop the speed back a little and 
make sure that the buzzer stops. Ac¬ 
celerating up to or just over the preset 
speed should cause the alarm to sound. 

PARTS LIST 
7 Printed circuit board 118x52mm 
(81ss4) 
1 buzzer, oscillator driven type 
4 1N4002 diodes 
1 18V 400mW zener diode 
1 8.2V 400mW zener diode 
1 BC547 NPN transistor 
1 741 operational amplifier 
1 LED (optional) 
1 single-pole double-throw miniature 

toggle switch 

CAPACITORS 
1 0.15uF metallized polyester 
(greencap) 
1 10uF/16VW aluminium electrolytic 
1 15uF/25VW tantalum 
1 470uF/25VW aluminium electrolytic 

RESISTORS ('AW 5% unless specified). 
1 x 47kTl 1 x 70/cQ, 7 x 3.9kQ, 2 x 7/cfi, 
7 x 270EI 1 x 15kQ 7W, 7 x 180Q 1W 
1 WkQ miniature trimpot 
1 x 10kQ linear potentiometer 

The same procedure is used to set the 
second pot, although here the driver can 
do it while driving along. 

It should be noted that top gear must 
be engaged while these adjustments are 
being made. 

Another use for the unit to keep track 
of engine revs when running in a new 
engine. This unit can be set up so that it 
is triggered when, say, 3000 rpm is ex¬ 
ceeded. This will work quite reliably, ir¬ 
respective of the gear selected. It is just 
another way to make sure that the new 
engine is run in properly. 

When you have the unit up and runn¬ 
ing you may like to try out some of the 
other speed sensing methods mentioned 
earlier in the article. 

Happy and safe motoring! ® 

IF YOU WANT 
TO UNDERSTAND 

MOREABOUT 
MICROPROCESSORS 

A 
I I 

APPLY HERE • •• 
One of the fastest growing sections of the 

electronics industry is microprocessing and its 
associated technology. A sound basic knowledge and 
a constant up-dating of that knowledge is necessary to 
stay informed of the developments within this exciting 
new technology. 

Stott’s Technical Correspondence College has 
produced an up-to-the-minute home study course 
specifically designed for people interested in this 
subject. 

This Stott’s home study course has been 
meticulously prepared by experts in this field and 
takes you through the stages necessary to reach a 
basic understanding of micro-computers and the 
processing techniques needed for their application, 
whether for consumer or industrial use. To this basic 
training you can add further knowledge and gain more 
experience. 

The course is prepared in three stages. It begins 
with initial training in basic electronics, goes on to 
digital electronics and then proceeds to an in-depth 
study of microprocessors. 

For further information on Stott’s Microprocessors Course or 
other courses which interest you, mail the coupon below. 

Stotts* 
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 

Melbourne. 159 Flinders Lane. 3000 Tel 636212 

Sydney, 383 George Street. 2000 Tel. 29 2445 
Brisbane, 290 Adelaide Street 4000 Tel 31 1627 

Adelaide. 85 Pine Street. 5000 Tel 223 37,00 
W Perth, 25 Richardson Street. 6005 Tel 32$? 5481 
Hobart, ist FI 29 Argyle Street 7000 Tel 34 2399 

Singapore. P 0 Box 3396. Singapore i 

~i 

Please send me free and without obligation tuH details of the following courses. The Stott's range of courses in 
Electronics is: 

(PLEASE print)___— Radio for Amateurs 
Introduction to Electronics 
Digital Electronics 

---—-- AM Radio Receivers 
Radio/TV Servicing 

MR MRS miss___AGE- Colour Television 
Amateur Radio Operators 

Certificate 
ADDRESS---— A full range of Hobby and 

Business courses also 
___postcode _ available. 

L- 
Stott's undertake that no sales counsellor will visit you 

ALA/ST1926/EA581 J 
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Are you going to let 
a Yank tel! yon how to run 
your Australian business? 

Most computer 

ledger systems are 
designed for American 
businesses & tailored 
around American taxat¬ 
ion. So why settle for a 
hand-me-down? 

THE 
DICK SMITH 
GENERAL LEDGER 
WAS DESIGNED FOR AUSTRALIAN 
RIIQIA/ERQEQ a suits SYSTEM 80 or TRS 80 
UV/UI/VtOOLO computers with S-100 expansion 

The.re °re numerous General Ledger Systems available in 

for ArSeri T NI°St ar* Tbasef °n Pogroms written in the USA 

?SEttt2xasE£^,his ~ 

2 program Disks and 1 Data Disk 

with Comprehensive User Manual 

AH this for only 
Credit terms available to approved applicants 

DICK SMITH 
Electronics 

299 
Cat. X 3752 

Compare these 
features 

• Well-defined chart of accounts. General 
Ledger comes complete with 200 acc¬ 
ounts which will suit most businesses 
and yet flexible enough so that accounts 
may be deleted, altered or new accounts 
added. 

• Up to 1,975 accounts with 5 account 
groups and unlimited account sub-groups 

• Up to 315 entries per session and 2,730 
entries per month. 

• Check digit security — computer gener¬ 
ates a check digit so that typing errors for 
ledger entries are virtually impossible. 

• Password security — 3 password levels 
to enable different access to records. 
Accounts can now be kept as confidential 
as you like. 

• Batch posting for well-defined audit trails 
G Automatic Out of Balance' detection. 
• Automatic Entry Totalling. 
• Automatic document balancing. 

• Comprehensive manual complete with 
illustrations, working samples, reports 
and glossary — written for the person 
who knows nothing about computers or 
accounting. 

• Reports generated — trial balance, profit 
and loss statement balance sheet, chart 
of accounts, posting summaries, trans¬ 
action reports, account details Titles 
may be provided for reports. 

t Fully interactive with Accounts Payable 
(Coming soon). 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 

D5E 



MR BUSINESSMAN! 
here at last from DICK SMITH is a 

STOCK CONTROL & 
PRICING SYSTEM L £ S A "♦ v ' 
especially designed 
for Australian W 
conditions \ 

■^Tth 

n u 

No, not just another software 

package imported from 

overseas, but one that has been 

written (at great expense) 

by Australians for 
I Australian businesses 

In fact it has been modelled 

closely on the Stock Control and 

Pricing System used so 

successfully by Dick Smith 

Electronics. 

The original system runs on an 

IBM computer costing more 

than $50,000 — but you can 

have the same benefits for less 

than one tenth of this cost (yes, 

for both the computer hardware 

and the software!) 

While you're in one of our stores 

why not check out the many 

features of the System 80 and 

| its peripherals? 

You, and your business can 

benefit from this amazing 

system for less than you think! 

HERE ARE JUST SOME OF ITS 

OUTSTANDING 

FEATURES 
Cat X-3750 

Capacity for up to 1200 stock lines! 
Machine-language sorting for FAST operation! 
Ability to print out price lists as well as stock status reports and other listings 

(all dated!) 
Fast stock and financial status reports on the screen! 
Simple menu-driven" operation — no special training required! 

Prints out stock count sheets for stocktaking, then gives you a printed analysis 

of all discrepencies! 
Special Australian Sales Tax feature (optional)! 
Easily expandable — so you're net forced to change to another system as your 

business expands! 

The full Dick Smith business computer | 
system includes computer, monitor, 
disk-drives, expansion interface, large I 
memory, cables, etc. — costs just 
$3,480 00. So with SCAP you can 
have a superb operating system for 
well under $4,000!!! 

275! 
(Program b Data Disks with 
comprehensive User Manual) 

DICK SMITH 
Electromj^^ 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 



A Tape Motor Controller 
for the DREAM 6800 
Dumping and loading programs to a cassette recorder from the 
DREAM 6800 can be a real problem if the cassette motor does not 
start at the correct time. This circuit solves this problem and while it 
is not as elegant as a software-controlled system, it is easily con¬ 
nected to the DREAM. 

by LINDSAY R. FORD* 

Although the DREAM 6800 is without 
doubt one of the best computer designs 
around for the novice who's trying to get 
started by "rolline his own", it has one 
deficiency that it shares with a number of (2) 
the other smaller computers on the 
market. This is the rudimentary system of 
dumping and loading programs onto 
tape, a system that can lead to much cur¬ 
sing and hair-tearing now that 4K 
memory expansion is available. (3) 

You can imagine the scene for yourself; 
it's 1.00AM and you've just finished the 
tedious task of programming 4K of 
"Chess Tournament" (or whatever) into 
your DREAM. You dump the program 
onto tape, watching with happy anticipa¬ 
tion as the screen flickers and the data is 
recorded. Without further ado you turn (4) 
off your DREAM for a second to destroy 
the memory contents, reload the pro¬ 
gram from tape and start it up. Crash!! 
Your reflexes, addled by hours of pro¬ 
gramming, caused you to start the dump 
a fraction of a second before you started 
the tape recorder. If this defective dump (5) 
hasn't ruined the program entirely, then 
it will at least take very extensive editing 
to correct. 

What you really need to overcome this 
problem and ensure that dumps and 
loads are both regular and reliable is a 
tape motor control. The big boys with 
their 64K RAM can tuck an appropriate 
routine away in memory, but this is a bit 
harder to justify when all you've got is 
from IK to 4K. The only practical solu¬ 
tion for the DREAM and similar small 
computers is an add-on circuit requiring 
no software control, and this is exactly 
what this design achieves. To sum up, its 
features are: 
(1) Tape dump control, allowing 

automatic tape run with about five dma enable 

seconds of 2400Hz leader tone 
before the dump commences. This 
removes the risk of false data being 

* 6/8 Elphin Street, 
IVANHOE, Victoria, 3079. 
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recorded as the tape motor builds 
up speed and allows the start of 
each program to be readily 
identified. 

Tape load control, once again with 
automatic tape run and with a data 
rejection feature that prevents the 
computer from commencing to 
load other than at the start of the 
data recorded. 

A "dub" feature (optional), allowing 
comments (of the verbal type) to be 
recorded before each program. 
These help a lot if, like me, you're 
the forgetful type who can never 
remember the order the programs 
were put onto tape or their start 
and end addresses. 

A paranoid degree of Schmitt-trigger 
input buffering to make the system 
immune to noise and to ensure as 
far as possible that bad construc¬ 
tion, faulty components or other 
gremlins don't feed nasty voltage 
spikes back into the computer. 

High impedance inputs to avoid ex¬ 
cessive loading on the computer 
lines that are tapped. 

HOW IT WORKS 
Many "electronics enthusiasts" seem to 

follow the philosophy that "understan¬ 
ding bars enjoyment". If you're one of 
them, then skip this section (and don't 
complain if your motor control doesn't 
work). Otherwise, grab a pencil and 
follow this explanation through the cir¬ 
cuit diagram. 

The heart of the system is the 556 
timer, a cunning device that combines 
two timer circuits on one chip, each hav¬ 
ing a timing cycle dependant on the 
values of an external capacitor and 
resistor. In this application the timers are 
set to run sequentially and their outputs 
are buffered by transistors (as the 5-volt 
supply is at the low end of their 
operating range and thus their ability to 
sink a useful amount of current without 
significant voltage drop is limited). 

The other integrated circuit is a 74C14, 
a CMOS design which has six Schmitt 
triggers in the one package. This chip is 
one of the 74C family of CMOS, a group 
which are supposed to be pin-for-pin 
equivalents of the 74LS TTL family. In this 
application, however, the two families 
are not interchangeable as the TTL series 
lack the high input impedance of CMOS 
and do not switch direct to the supply 
rails. As both features are needed in the 
tape motor control circuit the CMOS 
type should be used and the appropriate 
precautions should be taken in handling 
it. 

To analyse how these ICs function in 
the circuit let's imagine that a program is 
about to be dumped onto tape. The first 
step would be to set the recorder into 

DATA IN 

DATA OUT 

Controller d‘agram W'" he/p in understanding the operation of the Tape Motor 
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—OPA1 (LOAD) 

Sib o—QPA2 (DUMP) 

100 
16VW 

VIEWED FROM 
BELOW DMA ENAB 

DREAM 6800 TAPE SYSTEM 

The third relay in this circuit, RLY3, can be regarded as optional, as explained in the text 

2ICCI- 

the PLAY mode and locate the ap¬ 
propriate tape position by pressing the 
"TAPE RUN" button (S3). This switch 
merely shorts the collector of Q4 to 
ground, closing RLY2 and allowing the 

tape to run. 

THE DUMP CYCLE 
Once the desired part of the tape has 

been found the recorder is put into the 
RECORD mode and S4 ("DUB") and S3 
("TAPE RUN") are pressed simultaneously 
whilst the appropriate comments are 
recorded to identify the program I he 
function of S4 is simply to switch bet¬ 
ween "Tape Out" of the DREAM and an 
external microphone, a relay being used 
to perform the actual switching as the 
switches used by the writer for his own 
DREAM were only available in a SPSI 
type If you wish to use a SPDT switch 
then the relay and D7 can be omitted 
and the switch contacts connected 
directly in place of the relay contacts. 
Alternately, if you’re not interested in 
recording comments at the start of each 
program? then omit S4, RLY3, D7, RV2, 
RV3 and the external microphone. 

With the desired comments recorded 
you are now ready to start the dump. 
First the traditional 0002 (FN) (0)i (Start 
Location), (End Location + 1), (RYE) (Fi ) 
should be entered to define the block to 
be dumped. The "MODE" selector (SI is 
then set to "DUMP" and S2 ( START ) is 
pressed. , , 

As the contacts of S2 close, pin six or 
IC2 is taken low. This pin is the trigger of 
one of the timers on the 556 and a 
negative-going pulse applied to it trig¬ 
gers an internal flipflop, switching off a 
transistor which normally shorts out the 
external timing capacitor (C2). Inis 
capacitor now begins to charge from the 
positive rail via the 470kfl resistor and 
will continue to do so until the voltage 
across it equals two-thirds of the supply 
voltage. At this point the internal M'?P 
resets and the timing cycle ends, the 

time delay being approximately five 
seconds, but this may vary considerably 
due to the wide tolerances of polarised 
capacitors. If the delay seems unduly 
short or long it can be altered by chang¬ 
ing the value of the 470k0 resistor. 

During the timing cycle the output of 
the timer (pin five) goes high, biasing Q3 
on and causing D9 (a LED) to illuminate. 
This LED is of importance as it indicates 
that the timing cycle has not finished, a 
function that will be seen to be of 
greater significance when the LOAD 
operation of the circuit is considered. 

The high output of IC2, pin five, during 
the timing cycle is also applied to the 
Schmitt trigger input of ICIa. This is one 
of a pair of Schmitts (ICIa&b) that are 
connected in series to buffer the timer 
output, taking it to the supply rail 
without inverting it. This buffered signal 
is then taken via an OR-gate formed by 
D1/D2 to the input of Schmitt ICId. mis 
Schmitt is in turn coupled with another 
Schmitt (ICIe) via a diode, the pair form¬ 

ing a delay line. The operation of this line 
is as follows: 
(a) Prior to timing cycle: 

Before S2 ("START”) is pressed the 
timer is quiescent and its output (pin five) 
is low. This leaves the input of ICId to be 
held low by a 47kO resistor. As the out¬ 
put of ICId will therefore be high, D3 
will be biased off and the input of ICIe 
will be held high by the 220k0 resistor. 
The output of ICIe (low) holds Q2 off, so 
the relay contacts remain open and the 
tape won't run. 
(b) During timing cycle: 

When the timer is started it takes the 
output of ICId low and D3 begins to 
conduct. This takes the input of ICIe low 
as well and discharges the VF capacitor. 
This in turn causes the output of ICIe to 
po high, closing RLY1 and starting the 
tape. To the observer this rather con¬ 
voluted sequence of events appears in¬ 
stantaneous, but there is in fact a brief 
(but significant) delay between the timer 
output going high and closure of KLY i. 

parts list 
printed circuit board, 81dt5 
DPDT miniature toggle switch 
momentary contact switches 
5-volt relays with DPDT contacts 
(see text) 
5-volt relay with SPST contacts (see 

text) 

SEMICONDUCTORS 
556 dual timer 
74C14 CMOS Schmitt trigger 
BC558 PNP transistor 
BC548 NPN transistors 
1N914 silicon signal diodes 
OA47 gold bonded germanium 
diodes 
light-emitting diodes, red, yellow. 

CAPACITORS 
1 100nF/16VW PC electrolytic 
1 10uF/35VW tantalum electrolytic 
1 2.2iiF/35VW tantalum electrolytic 
7 7uF/35VW tantalum electrolytic 
7 O.lnF metallised polyester 

(greencap) 
2 .01/iF greencap 
1 .001 fiF greencap 

RESISTORS 
(’AW, 596 tolerance) 

1 x 470kQ. 1 x 390kSl. 1 x 220kQ,1x 
68kQ 1 x 47k0, 2 x 27kO, 5 x lOkSl, 
1 x 4.70, 3 x 3300, 2 x 7M0 trimpot, 
1 x 4700 trimp ot. 



TAPE MOTOR CONTROLLER for the DREAM 6800 

DATA IN 

TAPE OUT 

(c) After the timing cycle: 

When the timing cycle ends pin five of 
Pj® timer reverts to its low state, allow- 

jfrphe 'nput °f 'pd t0 revert to its low 
state as well As the output of this 
Schmitt goes high it biases D3 off again 
.solat.ng.the input of ICle. This inp^ 

^Zrrmed'ate,y 80 hi8h' however, 
as the VF capacitor must first charge to 
a pomt where the voltage across it is 
above the Schmitt threshold. With the 
values used here, this takes about a 
quarter to half a second, during which 
'me tape continues to run even 

though the timing cycle is complete. 
The significance of the extra quarter to 

half-second delay is this: when the first 
timer ends its timing sequence its output 
(IC2a, pin five) goes low, generating a 
negative going pulse which triggers the 
second timer. This timer runs for about 

the d,fmn0nnCf0Sin8 RLY2 and starting the dump. Unfortunately a short but 
finite time elapses between the first 

thTH^"18 ltSrCycle and RLY2 dosing. If 
the delay line formed by ICld&e were 

Rmnidu in the RLY1 circuit' then 
RIY? Hn« ^i °Pen. momentarily before 
KLY2 closed, leaving the tape motor 
without power for a brief instant This 
would cause the tape to slow just as the 
dump commenced, distorting the first 
few bytes recorded. 

, Thke delay line ICId/e overcomes this 

time tor the dump to begin, at which 

DRFAM 0 "D^A'Enab|e" line in he 
DREAM goes low to turn off the video 
section of the computer. As this line 
goes low it also takes the Schmitt output 
oMUc high, once again biasing the 
delay line on and keeping the tape runn- 
ng throughout the duration of th^ 

dump. This means that the tape runs 
continuously from the time the “START" 

(»)is pressed undllC 
to half a second after the dump is com- 

RLY? Howl dfe ay llnu contmues to hold KLY1 closed for a short time after the 

tZP vendS, anJd "DMA-Enable" goes 
high). Visual indication of tape run is 
given by LED D8. H S 

ste 
-» 539 

last) 30 for $99 + ST 
+ ST 

books FROM USA 
TRS 80 & other mysteries 
Modem (ex PMG) 

10 x CIO Cassettes 
Suppressor Plugs, ea 
Gold Edge Connectors x 3 

$27.00 
$150 + freight 

$8.00 
$7.00 

$34.00 

Prices include S/T where applicable c w ’,3UU 

M Pl" ST MICROCOMPUTERS L=_|g 
08 FI FPTDr\Mion » ^_ 

Australiamsed abridged version Osborne/McGraw Hill (iwo or three 
disc system). 

COMPLETE BUSINESS SYSTEM (Tandy Bas.c) 

Creditors/Debtors/Gen Ledg/Cash Book/lnvo.cmg 
AH for $400 or $120 each 

AUSTRALIAN MAILABEL Ccn 
Mailabel + GSF Fastsort $50.00 

3 Label Wide Printout r $75.00 
Line by Line Listing Chnn , PnmKast,Data EntrV 

New dos 35T and 40T with 3.0 Super ZAP "S,|&00 

ELECTRONICS Australia, May, 1981 

THE LOAD CYCLE 

Having dumped your program onto 
tape the next trick is to get it back again 
As before the relevant programming 
steps must be gone through to define 
the load, but this time the "MODE’' 
switch (SI) is set to the LOAD position 
This change means that the timing cycle 

nX/1the, lr?t. tlm.er IS now controlled by 
RV1 which is adjusted to give about four 

of RLY2 wf| ary'11 alS° TeanS that closure 
dump 88er 3 '°ad rather than a 

If these were the only differences 
however, there would be little point in 
mcorporatmg aJoad cycle in thecircuit 

fhi i wOU d be necessary would be for 
the load to be initiated in the usual wav 
when the leader tone at the start of the 
program was heard. The problem with 
this manual system of loading is that it 

adeDt at |Hat the Programmer is fairly 
SeP* at tn8Ser|ng the load during the 
leader tone (not too difficult) and that 
electrical noise in the data line does not 
cause the load to commence during the 

comIrK)tS (Where dld a" those FFs 

To remove this hassle, a data rejection 

"START"'kmcluded which allows the iFART , but'on to be pressecf even 
though the tape is not actually on the 
leader tone. It doesn't matter if the tane 
is in the middle of the program before 
the one you want to load, the load °till 
wont commence until it is required to 

This function is performed by he 

dCltt f tn8^er °n the 'da,a ''ne 
W n° data ls present on the tape 
JT*6 data In" line will be low and 
he outputs of IClf and Q1 will be cor 

'? Si’ 

'V when the 2400Hz leader tone comes 



How many of these kids are 
equipped for the electronic 

world of tomorrow? 

This century has seen remarkable advances in 
electronics. Advances which are now a part of every 
day living. As this continues into the next century, 
there will be the need for more education in 
electronics. A good basic knowledge of electronics is 
essential for those children who are to become our 
future technicians, programmers and so on. Without 
this knowledge, your child could be left in the dark, 
perhaps without a future career. 
You can give your kids a head start in electronics, 
knowledge which is essential to the future of your 
children. 

DICK SMITH’S 
FUN WAY INTO 
ELECTRONICS 

can provide that 
essential knowledge- 
& what’s more it’s FUN! 

a start for 
DICK SMITH’S 
Funway Vol 
Contains useful 
& educational 
projects. 

DICK 
SMITH’S 

Funway Vol 2. 
Increase your 

knowledge. Fun & 
educational. 
Cat. B-2610 Cat B-2600 

FUNWaY VOL 2 kits 
from only ««75| 

Build many fascinating 
& worthwhile projects 
There are many to choose 

from! 

)ICK SMITH 
■lectronics 

^Great kits from 
FUNWAY VOL 1 
Has all you need to make any 
of the projects descibed in 
Volume 1 

Projects 1-10 $4190 
Cat K-2600 VI 

Projects ll-20$»750 
iCat K-2610 * / 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 

Dr°PFREEWt catalog 

pick 



□ Cromemco 
computers 

ON THE 

The versatile and reliable range of 
computers and peripherals 

supported by Australia’s 
most technically 

advanced CROMEMCO 
dealer and supplier 

of supportive 
softwear. 

ELECTRONICS P/L 
418 ST. KILDA ROAD, MELBOURNE3004. 
Ph: (03) 267 6800 (4 lines). Telex: AA32565 

ADAPTIVE 

Tandon Model TM-100 Mini-Floppy 
Disk Drives 

Heads above the rest in disk technology. 

Australian Representative 

ADAPTIVE 
ELECTRONICS P/L 

418 St. Kilda Road, Melbourne, 3004. 
Ph. (03) 267 6800 (4 lines). 

Telex: AA32S65 

th??h?nSi of mini floppies offer 
u1U£e hlghest storage capabilities of any 
oigh-speed, random access disk drive 

available in two single head and two double 
head models, all double density. 

MHu^rFaSSed1 Storafie Capacity - Up to an incredible 

■s 5877 SpT mf°rmat,0n °n 160 tracks- Recording density 

Advanced Dual-Head Design - Tandom Magnetics 
has for years been the leading designer and supplier of 
read/write heads to most major disk drive manufacturers 
Increased Throughput - Tandons TM-100 have a 
track-to-track access time of only 5 milliseconds (an incredible 
■> milliseconds double track density.) 
Proven Reliability - Designed for total reliability, as 

operaHo.r th:'" 5a()0() production models in 

TM100 SS -43.P.I. TM100 4 DS - 96T P I 

TM 100-3M SS ^100T P.l 
I M100 SS -96T.P.l. TM100-4M ds - 1()()T P I 

_£EQM$325.00 
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TAPE MOTOR CONTROLLER 

on the tape that the data line goes high 
for long enough to hold D4 off for a suffi¬ 
cient time to allow the timer to com¬ 
plete its cycle. At this stage the load 
begins and the circuit operates exactly as 
it did for the dump cycle. 

CONSTRUCTION 
Although the theory of operation of 

the circuit is a little complex, its construc¬ 
tion is quite straightforward. First install 
the two jumper leads, followed by the 
diodes, resistors and other low profile 
parts. Leave the larger parts such as the 
relays until last. 

As in any circuit, care must be taken to 
ensure that the orientation of all polaris¬ 
ed components is correct and the usual 
precautions should be taken with the 
CMOS chip (keep your fingers off its 
pins!) All things considered, it is probably 
better to spend a few extra cents on 1C 
sockets for the 74C14 and 556, rather 
than having to spend hours wondering 
why some part of the circuit doesn't 
work. 

One thing that should be carefully 
checked before the circuit is put 
together is the pin connections of the 
relays. The type I used were an unbrand¬ 
ed model with a black plastic body and a 
clear top. They were available from 
three suppliers I checked (Magraths, 
Davred Electronics and Dick Smith), but 
Dick Smith also had some in which the 
plastic case was clear all over and the pin 
connections were different. 

Also on the topic of relays, don't let 
any supplier talk you into using 1N914s 
instead of the OA47 gold-bonded diodes 
specified for D5-7V These diodes sup¬ 
press voltage spikes as the magnetic field 
in the relay coils collapses, and 1N914s 
just aren't fast enough to do the job 
reliably in this application. 

GETTING IT GOING 
A real recipe for disaster with a circuit 

of this type is to just wire it up and hit the 
power. There is a possibility that such 
haste will be greeted by clouds of smoke 
and (heaven forbid!) these could well be 
coming from your DREAM. 

The proper way to test the circuit is to 
approach it a step at a time, beginning 
with only V+ and V- connected and 
with IC1 still safely in its conducting 
foam. When the power is switched on 
DIO (a LED) should illuminate, but 
nothing else should happen (apart, 
perhaps, for a click from one of the 
relays). Now try setting the 'MODE'' 
switch to DUMP and pressing the 
"START" button. D9 should light and re¬ 
main on for about five seconds, after 
which RLY2 should briefly close and D9 
extinguish. It this works, then try it again 
with the "MODE" switch set to LOAD. If 
D9 lights and stays lit and nothing else 
happens, then your 556 timer is working 
correctly (switch the "MODE" switch 

back to DUMP and D9 will extinguish 
after about five seconds). 

Now try pressing the 'TAPE RUN" and 
"DUB" buttons - if this is greeted by 
closure of their associated relays, then 
these are working too. The next step is 
to insert I Cl and connect the "DMA- 
Enable" input (on the PCB, not on your 
DREAM) to V+, using a jumper lead fit¬ 
ted with alligator clips. Switch on the 
power (RLY1 may close briefly as the VF 
capacitor charges), set the "MODE" 
switch to DUMP and press the "START" 
button. This time RLY1 should close and 
D8 and D9 should illuminate as soon as 
the "START" button is pressed. The LEDs 
should remain lit for about five seconds, 
after which D9 should extinguish, RLY2 
should close briefly, then RLY1 should 
open and D8 extinguish. If things don't 
happen in this order (particularly if D8, 
D9 and RLY1 switch off together), then 
the most likely answer is a fault in the 
buffers or delay line. Check that D2 and 
D3 are correctly oriented and that they 
work (remove IC1 before testing with 
your multimeter). If these are OK, then 
either Q2 is faulty or you've been fiddl¬ 
ing with the pins on IC1 and it has died. 

If you get the correct sequence of 
operation for the DUMP cycle (and you 
should if you've been careful putting the 
circuit together), then try taking the 
jumper lead on the "DMA-Enable" input 
from V+ to V- (with the power on). This 
should close RLY1 and light D8. Taking 
the lead back to V+ should switch them 
both off again, but only after a brief 
delay. If any of this doesn't happen, then 
either D1 is reversed or faulty or IC1 is 
defective. 

Having got this far, it should now be 
safe to wire the circuit into your DREAM. 
Use shielded cable throughout to 
minimise noise, connecting the shields 
to the earth points provided on the PCB. 
Now try dumping a program onto tape 
using the steps outlined in the section on 
"How it Works" (and making sure that 
you've kept a spare copy of the program 
in case you lose it). The dump should go 
off without any problem if all connec¬ 
tions to the DREAM are correct, 
although RV3 might need a little adjust¬ 
ment to get the level correct. If you find 
that some of the data early in the dump 
is corrupted, then power is being remov¬ 
ed from the tape motor briefly as the 
dump begins (ie, the delay line isn't 
working) or electrical noise from the 
relays is causing the dump to go astray. 
In the latter case you should check that 
the shields to all cables are earthed and 
that the OA47 diodes across each relay 
aren't faulty. If neither of these problems 
exist, then try putting a O.VF ceramic 
capacitor across each OA47 diode to fur¬ 
ther damp any electrical noise and, if this 
doesn't cure it, try reducing the value of 
the 390kft resistor to shorten the cycle of 
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f who else but 
|A| dick smith 
)[/• could offer 
value like this? 

i 

UJCSgS'S 
i Itveas iureS 

;. = 

su- 

Ideal for use with 
System 80, TRS 80, Sorcerer & other computers 
UD too f n°W jOU would expect to PQy around tf nrK <now ^°U would expect to Pay around 
th.V , °J I3 d?f matrix Printer- We’ve changed all 
fitnr f1 *5® release of this compact 80 column 
tractor-reed impact printer. 

you?Ure int° Computers’ then this ^ the printer for 

look at these features: 

our" 198Y/82 Vatalogue^0 Sh™" item in 

Full 80-column printing 
Tractor-feed as standard 
Printing at 30 characters/second 
High-resolution graphics printing 
Standard Centronics-type parallel interface 
Compact size: only 328 x 171 x 127mm 

Cat. X-3252 
P&P $5.50 

all this for only 

495 

Credit terms available 
to approved applicants 

Optional cable required for connection of printer to computer 
I ype depends on computer. 

— 

Fan Form Paper Replacement / 

2.000 sheets continuous tan Ribbons / * 
form paper to suit printer Cat X-3253 

Cat X-3254 $27.50 $6 95/^ , 

1 9944 ( nr wharf s» & AK-.m. Hw\ CANNINGfON 4 .. 

J,if”J*![jgLCcntre: PO Box 321, North Ryde. NSW 2113 

>17 SPRING VALE 
1 Mf)D() 

Ph. (02) 888 3200 

/// 



tape motor controller 

the second timer. 
When all of this is going you can con¬ 

nect an external microphone and adjust 
RV2 to allow comments to be recorded 
when the "DUB" button is pressed 
simultaneously with the "TAPE RUN but¬ 
ton. Now dump a full program, com¬ 
plete with initial comments, and let's try 
loading it again. 

First set RV1 to its middle position, take 
the tape back to the start, set the mode 
selector to LOAD and start the Load as 
detailed earlier. The moment the 
"START" button is pushed RLY1 should 
close, D8 and D9 should light and the 
tape should begin to run. The LEDs 
should stay lit through your initial com¬ 
ments, only extinguishing after about 
three to four seconds of leader tone. I he 
load should then trigger and the tape 
continue to run until it ends. If you find 
that the load refuses to trigger then ad¬ 
just RV1 a little lower. You're aiming for 
an optimum setting where the load trig¬ 
gers about one second before the leader 

tone ends. , ... 
If no amount of adjustment of KV I 

allows the load to commence (or it it 
commences whether a leader tone is 
present or not), then you should first 
check D4. If this is OK, then once again a 
faulty Schmitt is the likely culprit If the 
program loads quite happily but the first 

few bytes are corrupted (and you know 
it was correctly dumped on tape), then 
the answer probably lies in your RV1 set¬ 
ting being a shade too high. Reduce it a 
fraction and try again. 

CONCLUSIONS 
Although the theory of operation and 

potential problems outlined in Getting it 
Going" may appear rather ormnous 
there is in reality every probability that 
vour circuit will work correctly first try. 
The volume of detail is only included as 

the people who build this circuit ma> in¬ 
clude a fair proportion of relative 
novices who would have difficulty track¬ 
ing down a problem unless the circuit 
was fully detailed. 

In any event, a little bit of time and ef¬ 
fort spent on construction and setting 
the unit up should be rewarded by a 
totally reliable tape motor controller 
that's every bit as good (if not better) 
than the ones you get in the $800 pli 
"Gleam Machines" 

CONNECTION INSTRUCTIONS 
Use shielded cable throughout and connect shields to tiepoints on the motor 

Refer'tcfcomponent overlay diagram on page 83 of June 1979 issue: 
"V+" __ to 5V on DREAM PC board 

DREAM board. Insert a 16-pin header, accessing through t e pin c os 

'TaoeOu? - to "Tape out" of DREAM (Point 16 on DREAMcircuit^diagram) 
"MIC" - active lead (if applicable) of external microphone chosen to suit the 

ApTiNPUT"6-6Connect to microphone jack or external input socket of 

cassette recorder. , 
"REMOTE" - to "Remote" jack on cassette recorder. 
"PAi, 2 & 4" - Connect to appropriate terminals on the rear of the hex 

"DMA''-'to DMA Enable line of DREAM. This may be ^^y^sTlTS *1 
the cable to the jumper lead nearest to the pin 1 side of IC18 (74LS11) on 

Other^witch^nd LED connections are as per the article. 

K&L Computing Systems introduces the 
feature packed Archives Business Computer. 

. . . Uauj nwnilnhlp Microliflft 80 Drinter for apple II priced at only 
This highly versatile desk top unit provides high 
larhnninav for less than $7500. Suitable for 

day business requirements. * 

i8An eAem^fast Z80 4MHZ Processor 
• CP/M Operating System 
• SI 00 Expansion Bus 
• 64K RAM Standard . . lo1 
• 744K Bytes Disk Storage (Expandable) 
• 25 Line x 80 col. Display 

ssr M 
yMso^see'k&L's range of Apple II plus Computers, fl°PPV 
Sisk dives, video monitors, interfaces and expansion 

?Lanauaqe card with compilers for Pascal and Portan 
• ZSOSoffcard with micro-soft basic compiler and CP/M 
• DOS 3.3 upgrade kits (143K Bytes per dis ) 
. Paper Tiger printer with graphics 

Now available. Microline 80 printer for apple II priced at only 
$1098 including sales tax, interface and cable. See our range of 
printers for many applications. 

Office Hours: 
Weekdays 9 to 5 

welcome here 

\XZ COMPUTING SYSTEMS 
[j\\ 385-387 BRIDGE ROAD, 

RICHMOND. 3I2I-TEL: (VIC.) 429 2122 
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The philosophy of computer programming: 

PEOPLE SHOULD COME FIRST! 
placesT^ S6emS be 
challenges In that content £Pt! ’ "*ew program routines, new 
and to discount theSSee "?e machine as “"9 
it in their everyday work. ngs °f the peop,e who have to use 

by J. D. MALAN 

A program is a set of instructions 
which control the actions of a com- 

*PhU2®r;andtwhich are the between 
the computer and the human world. 

J^,ere ale three groups of individuals 
concerned with any computer: 

* The owner or lessee, who is con¬ 
cerned with the overall results; 

* operator, who is concerned with 
the hardware and the means of com¬ 
municating with it; 

* Tb°se Persons who probably never 
see the machine, but who receive the 

[nnc h they invoices. airline book¬ 
ings, bank statements, or any of the 
other computer products we encounter 
every day of our lives. 

*hh°thih not a|ways recognised as 
such, there are two, and only two 

nmnrSa°PhlCal appr°aches to computer 

5Knrs«rdtheseproduce^ 

stSts6 wihthfSv phi[oa°Phical attitudes 
starts with a knowledge of the hard¬ 
er6’ and progresses outwards 
towards the goal of satisfying the re- 
qu'rements of each of the three groups 

nroPe°pe a,ready rnentioned. In the 
process, each group becomes con- 

'heir relationship with the 

ma.nh2fmmythCOnSidtrations emana"ng 
orlted hwhl 6 machine itse". as inter 
preted by the programmer. The result i«? 
a man-machine relationship in which the 
man is required to do most of the adaD- 
JJ1 ? '° 'he dictates of the machine It is 
wor-ft5!’ 3 t°le!'ab'e relationship, and at 
worst one of thinly veiled animosity 
thJb®.°PP°s'te approach starts from 
the belief that the individual is more im- 

KTit ann2be^achine' and seeks, as 
o f the m ^ he W,th,n the lim"a"ons u' ine machines inhprpm 

S? -- STOSS 

°< SKSJ&. 7.Xa . 
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naturally to a more harmonious, and 

machine 6nt y efficient’ use of 'he 

From the point of view of the oro- 

SK approach ia Probably 
h o and b|s cou'd well explain 

th^Vf many comPu'er programs are of 
this type, even though the programmer 
™ay hav.e bfen Quite unaware of the 
pihilosophical basis of his actions 

“ut'rom 'he viewpoint of everyone 
other then the programmer, it is beyond 
question tha' the second of the two 
Philosophies must produce the more 
desirabfe resu". The computer is atooT 
and must always be regarded as such 

h.,t S.PeCial kind of t0°'’ no doubt 
but a tool nevertheless, which must 
never be permitted to dominate or 
even to appear to dominate, the human 
individuals who use it. 

Seteetmg a Computer: Just as it would 

nhii°?ISh t0 select a Mini Minor if the 
objective was to obtain a vehicle to 
transport a family of seven, so there 

™ust basome re'a"onship between the 
!£® °f h 6 c(omputer hardware and the 
magnitude of the task to be performed 

Unfortunately, there is no simple rule 
by which the prospective purchaser 
can make a reliable judgement- thJre 
is no equivalent to the simple com 

parison of the numbers of seats and 

aSbleehutEXPert 3dVice is certain|y 
aaV no a kh°rCe a?ain’ a question naving a philosophical base is 
encountered. IS 

should Pu°spective computer user 
Su-?U d be concerned with thp 
philosophical approach of his advisor — 
a question of selection, in which 
technical considerations are of secon¬ 
dary importance. n 

" is, however, of somewhat oreater 
importanee to ensure that the program- 

theUm°2 ,nvolYed' whether it be in 
the form of a suite of programs still tn 
be developed or of an exis^g system 

wh/lUn ed 0n a Philosophical approach 
which is compatible with that of the per¬ 
son in command of the project. 

Programming efforts which produce 
less than satisfactory results can often 

basld°oneCt' be Seen t0 have been 
foundatioSs'ncon’pa,"e Philosophical 

Of the three groups of individuals 
already mentioned, the operator is the 
one rom whom most can be learned 
a i°u 'b® Quality of the man-machine 
relationship, if this relationship is har- 

he eS„r,heretl K, "^,2 

spsvz* 

Dient^f Ihlat°r’ the °Wner and the reci- pient of the computer’s products are ail 

owna£sP|fntSy 'nIerested in 'heir 

them with some degree of personal 

does C2'otn’ J°Wever sma"- or at worst 
,°ts, opt deprive them of some 
satisfaction which they value then tha 
machine will be regarded in a i k! 
2** can best he described to use a 

expression?^* 

n Ahfrmonious relationship may be dif- 
icult to express in numerical terms and 

when* it exists VeanydC,ear,y reco9"ised 

we„ wortSe ffol KS' 

oroarh*f*0n: The Philosophical ap. 

pressed hvr09raTin9 can best be ex- P essed by considering whether or not 



“ICS helped take me from „ 
fish and chips to silicon chips. 

It’s a long way from the counter of 
a take away food bar to an electronic 
technician’s work bench. But that s what 
George Raftou achieved in under three 
vearswith ICS training. This is his story. 

"1 wanted a career, but I'd left school 
early, so 1 didn’t have much hope. I couldn 
afford to go on apprentices wages. And 
because of my education they wouldn t escn 

have me at tech.' 
That was three years ago, about the 

time George saw the International 
Correspondence Schools coupon in a 

magazine. 
"I don't know why I picked 

electronics. 1 just figured with all the stereos 
and TV's around there seemed to be a lot ot 
opportunities." 

Study on full wages. 
"The best thing about ICS was that 1 

could studv when it suited me and earn 
good money at the same time. 

ICS guided study helped George 
progress quicklv. Systemised lessons studv 
notes and the guidance ot a tutor make ICS 
programs one of the most personalised 
methods of learning. You learn at your own 
pace, taking time over difficult areas, rushing 
through subjects known to you. 

Alter just one year, George passed his 
first PMG exam. This enabled him to |oin an 
electronics school that normally wouldn 
take anvone who had left school so earh. 

"1 joined halfway through the year, 
but was right lip with the class,’ George told 

US. , u 
Todav, George Raftou works with a 

leading electronics company servicing 

calculators. He hopes the next promotion 
will see him in the company s computer 
division. All that achieved in less than three 

years. 

Turn your hobby into 
a career. 

Like George Raftou vou can use ICS 
training to enter the world's fastest growing 

industrv. 
Check the ICS electronics courses listed 
below then nominate a specific course in the 
coupon. We'll send you information without 

cost or obligation. 
1. Basic Electronics. 
2. Electronics Technician. Approved b\ 

TETIA. . 
3. Electronic Instrumentation and 

Control Systems. 

4. Electronic Technology. 
5 Electronics Maintenance. 
6 Radio-Electronic Telemetry: electrical 

’ and electronic aspects of telemetering. 
7. Amateur Radio Operator’s Certificate 

of Proficiency. 
8. Digital Electronics. 
9. Data Processing. TFTIA 

10. TV Senicing. Approved by 1 b l ia. 
11. TV Principles. .. 
12. Electrical Engineering Technician. 
13. Electrical and Electronic Drafting. 
14. Automobile Electrician. 
15. Industrial Electrician. 
16. Electrical Mechanic. 

International Correspondence Schools 
(A’sia) Pty Ltd. 400 Pacific Highway, 
Crows Nest, N.S.W. 2065 
Tel: (02) 43 2121. 

I am interested in the following course/s (please specify.) 

Mr/Mrs/Miss.please Print 

Address. 

Occupation.. 

13 
Bankcard 

.Postcode 

.Age. 
Phone. 

Tick here if currently fall time student □ 

Sydney: 400 Pacific Highway, Crows ^ ^.^2(^5 T 1 ( ^ 195Q 
Melbourne: 18-20 Co.lmsf^J^Td: (07) 221 0178 
Brisbane: 131 ElKabcth Street Q 219 4154 
Adelaide: 28 Grem cl. Street ^da.de S.A 500^ 8„0 |UU I 

New'zealand:^^) Courtenay Place, Wellington l.N.Z. 224260 «_| 
mmm ics 074 M&w 

Pert 

Lr 
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“^KWUTEB;, 

Remember — all prices shown include sales 
lax. postage and packing 

% B Your Sinc,air Z*M may qualify as a 
business expense. 

inczli 
Until now, building your own computer could 

cos you around $600 - and still leave you with 

ZXXO b0ar<l 'T your trouble- The Sinclair 
ZXXO changes all that. For just $295 you get 
everything you need including leads for direc 

connection to your own cassette recorder and 

television. The ZXXO really is a complete” 

powerful lull-facility computer matching or sur- crysar- —4 m more, i He ZX80 is programmed in BASIC lnH 

you could use i, for anything from chis o run 
nmg a power station. 

Sinclair"/VXO TS ’a,u“h,e c,""Ponents of the 

and h c/X? : he S,nclalr BASIC interpreter 
id the Sinclair teach-yourself BASIC manual 

The unique Sinclair BASIC interpreter- offers 

remarkable programming advantages - unique 
one touch' key word entry. The ZXXO 

eliminates a great deal of tiresome typing Kev 

wordsmUN. PRINT. LIST etc) have Uiejr own 

III— 
■British made. 

T ORDER FORM: 
*«!?lYW.,PMKVr '41 straTasIT, m I rn 86 88 N,Ch0lS0" S'- Abbotsford Vic 3067. Tel 410 3033 

I gle key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate¬ 
ly. preventing entry of long and complicated 
programs with faults only ,0 discover them when 

Excellent string handling capability — takes 
up to .6 string variables of any length All 
strings can undergo all rational tests (e g com 
Pa"son). The ZXXO also has string input to re¬ 
quest a line ol text: strings do not nted to be 

TOR/Ntx r VP * ”!lt *—» 

sset-.. 
Exceptionally powerful edit facilities, allows 

modification ol existing program lines Ran 
domise function, useful for gtmTs and secr" 
odes. I imer under program control. PEEK and 

2EueSRble entry °f machine cod« instruc- 
10ns. USR causes jump to a user's machine 

Unguage sub-routine. High resolution graphics 
ilh standard graphic symbols. The Sinclair 

“o’-'-*;.' ih« zx«o...»S. 
remarkable design; the whole systents packed 
onto fewer, newer more powerful and advanced 
LSI chips A single SUPER ROM, for instance 
contains the BASIC interpreter, he cha actet 

ZXXoTTkk* V™ and ™™or. And the 

.io. nori";;'!,:-'? 

780-1 microprocessor - new 
faster version of the famous 
^.-80 microprocessor chip 
widely recognised as the best 
ever made. 

RAM chips 

.Address--.. £A2 

— — - -- - - --— Postcode__^ 

96 
J 
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VHFTV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

SUPER 

ROM. 

Clock. 

Rugged, 
flush, 

;i| Sinclair 
M keyboard. 



Fame and 
fortune: 

Commodore seeks key dealers to share ina rich and 
rewarding future. 

Right now we are seeking new 
Authorised Dealers to share in our 
growing success in Australia. If you 
have the appropriate background and 
are eager to grasp a golden 
opportunity, talk to our executives. 

The Commodore story 
The Commodore PET personal 

computer started a revolution, and created 
a whole new industry, on it’s American 
release in 1977. 

So well designed and capable was this 
microchip marvel that it was an immediate 
phenomenal success. 

PET, and Commodore, have never 
looked back. * . 

The range has expanded to include**' 
fully professional micro-computers, 
every bit as brilliant. 

Commodore PET 2001 — 
your personal computer 

Anyone can work 
the PET. 

It’s equally at ease monitoring medical 
equipment or production lines as it is playing 
chess or space invaders. 

Commodore CBM 3000 — 
making business a pleasure 

This desk-top microcomputer is 
exceptionally functional, fast and cost 
effective. And, like all the Commodore 
range, it is a fully integrated business 
system — which simply means that it’s all 
made to work together — no odd bits and 
pieces! 

Commodore CBM 8000 — 
tomorrow’s computer today 

An expanded version of the CBM 3(XX), 
this microcomputer business system excels 

in the most demanding work situations. It’s 
extremely versitile, highly reliable - 
and backed-up by a maintenance 
service you can totally depend 
upon. 

microcomputers 
l or more information, write or telephone: 

Commodore Information Centre, 3 Campbell Street, Artarmon NSW 2004 
Telephone: (02)427 02% __ Mlvl 464 
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Power Supply for 
Microprocessor a 
Applications 
One of the problems in prototyping computer circuits or running single 
board computers, is obtaining a compact and inexpensive power 
supply. Our new computer power supply is all this and it provides + 5V 
at 3 amps, + 12V at 1 amp and -12V at 100mA using readily 
available components. 

\ 

by RON DE JONG 

We recently realised the need for a 
computer power supply when we began 
prototyping a project which required 
three supply rails. Rather than tie up two 
or three separate power supplies for the 
job we decided to build one compact 
unit that supplied all voltages required. 
That, at least, was the basic inspiration 
for this project but it should certainly 
prove useful for powering any prototype 
digital circuit or computer. 

Three separate supplies are included in 
the unit: +5V at 3 amps, + 12V at 1 amp 
and -12V at 100mA. The +5V supply is 

the basic TTL and MOS power supply 
and the 3 amp rating should be sufficient 
for most circuits. The +12V and -12V 
would be suitable for powering an 
RS-232C interface, op amp circuitry, D-A 
and A-D converters etc. The +12V is also 
required for dynamic memory chips such 
as the 4116, and 2708 EPROMs. (Using 
an on board -5V regulator it is tnen a 
simple matter to obtain -5V from the 
-12V supply to power the Vbb supply of 
a 4116 or 2708. 

As you can see from the photographs 
the power supply is housed in a low pro- 

f-1 

■ 2500- • 2500 ■ 
- 25VW* 

>-< 

- 25VW* 

>- < 

ir 17 -+5V. 3A 

AILED 

—t—irfZht: 
2500 Ja 1T- GND T1 

25VWTL I_,r 

- + 12 V, 1A 

1000 ;L °-7| 

25VW_T GND SB? 

-1 *.i±y- 
LM320T-12 

CHASSIS 

240V 
AC 

GND 

VIEWED FROM 
BELOW 

GNDU li UOUT 

IN 

"TANTALUM 

-^L MICROCOMPUTER POWER SUPPLY 

Three three-terminal regulators make up the circuit of this power supply. 
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file case with a LED power indicator and 
four terminal posts, one for the ground 
connection and the others for the three 
rails. Heart of the unit is a low-profile 
transformer type PL30-9/40 from 
Ferguson, which is specifically intended 
for microcomputer power supplies. It 
has the advantage of providing ap¬ 
propriate voltage and current ratings in a 
single low-profile design. 

Referring to the circuit diagram, we can 
see that the Ferguson transformer has 
three separate windings, viz 9V at 3A 
and two windings of 15V at .55 amps. 
The 9V winding is used for the +5V sup¬ 
ply and it drives a PB40 bridge rectifier 
and capacitor filter consisting of three 
2500/rF 25VW electrolytics. This value of 
capacitance was chosen to ensure that 
the input voltage to the following three- 
terminal regulator never falls below the 
input drop-out voltage of the regulator 
which is 7V at 3 amp. 

It would have been possible to use a 
single "computer grade" capacitor of 
10,000/rF rather than three 2,500/rF as 
we have done but these capacitors are 
expensive and not as readily available. 

The ripple current rating of a capacitor 
is the maximum RMS charging current 
and it comes about because any 
capacitor has some internal losses. The 
charging current therefore generates 
heat and this has to be effectively 
dissipated by the capacitor or the dielec¬ 
tric could be damaged. 

The ripple rating of a capacitor is 
greater for a larger physical size, since 
this permits more heat to the dissipated 
We have specified 25VW capacitors for 
their higher ripple ratings rather than 
their higher voltage rating. 

An,LM,3,23 5V 3 amP regulator follow¬ 
ing the filter generates the +5V supply. 
The regulator offers excellent regulation 
and ripple rejection and it also features 
overload shutdown. Since the regulator 
is mounted on the lid of the case, some 
distance from the filter capacitors, we 
have also included a 1MF tantalum 
capacitor between IN and GND ter¬ 
minals to prevent instability. An addi- 
tional VF capacitor on the output pro¬ 
vides high frequency decoupling 



12V EARTH +5V +12V 

The two regulators are bolted directly to the case and do not require mica insulating washers. 

The two 15V windings on the 
transformer are connected in series and 
drive a bridge rectifier consisting of four 
1N4002 rectifier diodes. While each win¬ 
ding is only rated at .55A the connection 
we have used permits us to take one 
amp from the positive supply and 100 
milliamps from the negative - making 
the total 1.1 amps. 

To understand how this is accomplish¬ 
ed consider that we are only dawing cur¬ 
rent from the positive supply. Then 
diodes D1 and D3 conduct on alternate 
cycles, so on one half cycle D1 is con¬ 
ducting and the upper winding supplies 
current while the lower winding is off, 
then the situation is reversed on the next 
half cycle. So we can draw double the 
rated current because it is taken alter¬ 
natively from each winding; the copper 
losses are the same, and so are the 
ampere turns so there is no core 
saturation. 

This was assuming that only the 
positive supply is drawing current, but if 
both draw current then the total current 
drain should not exceed 1.1 amps. Since 
most current is drawn from the +12V 
supply, particularly by dynamic RAMs, 
we have nominally rated this at 1 amp, 
leaving the —12V supply with a 100mA 

rating. 
An LM340K-12 12V 1 amp regulator 

PARTS LIST 
7 folded aluminium case, 

125x171x55m (see text) 
1 PC board, coded 81mp6, measuring 

140x53mm 
1 Ferguson transformer type, PL30-9/40 
1 PB40 bridge rectifier 
1 LM323K three-terminal regulator 
1 LM340K-12 three-terminal regulator 
1 LM320T-12 three-terminal regulator 
4 1N4002 rectifier diodes 
1 LED and bezel 
4 2500fiF 25VW electrolytic capacitors 
1 lOOOfiF 25 VW PC electrolytic 

capacitor 
6 IfiF 25VW tantalum capacitors 
1 470Q 'A\N resistor 
1 mains cord and plug 
2 TO-3 mounting sockets 
4 4mm banana socket and winding 

posts 
1 3-way mains terminal strip 
1 mains cord grommet and clamp 
4 9mm plastic board supports or brass 

spacers 

has been used in the positive 12V supply 
while an LM320T-12 negative 12V 
regulator is used in the -12V supply. For 
reasons mentioned earlier, ie stability 
and decoupling, we have included VF 
tantalum capacitors across the input and 
output of each regulator. These must be 
mounted directly on the regulator. 

Construction of the unit is straightfor¬ 
ward. All of the filter capacitors plus the 
-12V regulator are mounted on a PC 
board coded 81mp6 measuring 
140x53mm. Mount the components as 
shown on the overlay diagram noting 
the orientation of the diodes and 
electrolytics. 

We mounted our power supply in a 
folded * aluminium case measuring 
125x171x55mm. The case is available 
from Dick Smith Electronics and is pun¬ 
ched for two TO-3 transistor packages so 
it is a simple matter to mount the 5V and 
12V regulators. If desired, a diecast 
aluminium box of similar dimensions can 
also be used. 

Drill holes for the mains cable entry, 
LED and terminal posts in the positions 
shown in the photographs. Note that the 
terminal posts are mounted leaving 
space on the left of the panel for the 
bridge rectifier which is mounted directly 
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MICROPROCESSOR POWER SUPPLY 
plastic board supports or 9mm brass 
spacers. Since the case of both the +12V 
and +5V regulators is connected to 
ground the regulators can be bolted 
directly to the case without using in¬ 
sulating washers and bushes. 

Use TO-3 transistor sockets to make 
the connection to the regulators, and 
spaghetti tubing to insulate the IN and 

At left is the full-size PC board artwork while above are photos showing the wiring 
details. 

We estimate that the cost of 
parts for this project is about 

$55 
including sales tax. 

behind the panel. Use appropriate col¬ 
ours for the four terminals to aid in 
identification. 

Mount the PC board, transformer and 
PB40 bridge rectifier as shown in the in¬ 
ternal photographs of our unit. The 
board can be mounted using 9mm 

OUT pins on the regulators from the 
case. 

Complete the wiring using the wiring 
diagram provided and solder the 1/*F 
tantalums capacitors on the TO-3 moun¬ 
ting sockets of the regulators. The -12V 
regulator is in the smaller TO-220 
package and it is soldered directly to the 
board and secured to the side of the lid 
using an insulating washer and nylon 
screw and nut. 

Recheck your wiring, or better still 
have someone else check it, because 
one mistake can lead to brilliant 
pyrotechnic displays as well as destroy¬ 
ing the unit. (This guy has imagination . . . 
Ed.) If all is well turn the unit on and 
check the terminal voltages. ^ 

Cromemeo 
Tomorrow’s computers now 

INFORMATIVE SYSTEMS PTY. LTD. 
(STOCKING DISTRIBUTOR) 

As from 13 April, 1981 
our new office will be at 

337 Moray Street, 
South Melbourne, 3205 

Our telephone number will be 

690 2899 (3 lines) 
Telex 30458 INSYST 

Q Cromemeo Q Cromemeo Q Cromemeo Q Cromemeo Q Cromemeo 
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Cromemco accepts 
your challenge, 
Data General 

Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINIs 
though. 

But Cromemco produces state- 
of-the-art MICROcomputers. 

Powerful ones. 
And our micros have some 

outstanding advantages. 
For example, Cromemco is the 

only microcomputer manufacturer 
to support a broad range of 
microcomputers with (a) 5-inch 

double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sidedI double-density floppy 
disk drives AS WELL AS (c) 8-inch 
Winchester hard disk drives. 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That was one point. 
Here's another: our stunning 

selection of software support. 
Cromemco is^ the only micro 
manufacturer to produce both 
single-user and multi-user multi¬ 
tasking computers with software 
like this: 

SYSTEM SOFTWARE 

• CDOS (a CP/M-like operating 
system) 

• CROMIX (a UNIX-like operating 
system) 

• RPG-II (IBM-compatible) 
• COBOL 

• BASIC 
• FORTRAN IV 

• RATFOR 
• LISP 
• C 
• Macro Assembler 

APPLICATION SOFTWARE 

• Word Processing System 
• Data-Base Management 
• General Ledger 
• Accounts Receivable 
• Accounts Payable 
• Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 
You can see why we know our 

microcomputers will stand the test. 
Cromemco eagerly accepts the 

challenge. 

WE’RE BUSTING 
THE COMPETITION’S 
BOARDS AGAIN. 

Cromemco logo on 
computer board shown 

in original ad 

Announnng M'.tf 7; and V. 
the newed nix tnben* <>' f’>. 
Genera c growing fames or 
rniuoNC >VA~ boaid • r>r*. t• > 
Thevm the best , oniputf 
board moo».*yan b-. «\. Vo-..- c. 
U.» f>4K bytes of rneni'/'Y ^ 
and parallel I/O lines and 
ware support from \tp ’ >s 
our famous mir r< oner..nn< 
sWem. You even g< t -.uppc 
languages :*kc MP/GASt A? 
MlVI < )RT RAN IV S 

The c:omf)elition will always 
sing the praises of their little single 
board computers. But from now 

Cromemco 
INFORMATIVE SYSTEMS PTY LTD (STOCKING DISTRIBUTOR) 
337 MORAY ST. STH MELBOURNE 3205 
(03) 690 2899 TLX AA30458 INSYST (003) 31 5502 LAUNCESTON 
(02) 680 2161 SYDNEY (09) 322 6497 PERTH 
(002) 23 7816 HOBART 
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Letters to 
the editor 

Countdown timer 
for yacht racing 

I noted in Information Centre of your 
March '81 issue an item headed "Count¬ 
down Timer". PT of Pullenvale, Qld was 
looking for an easy method of construc¬ 
ting a countdown clock for yacht racing. 

For several years I have been using 
su^h a device of my own design. My 
"Yachtclock" has two pushbuttons: one 
to start at -10 minutes, one for -5 
minutes. Pushing both together turns it 
off. The countdown is in 0.1 minute in¬ 
tervals until -1.0 minutes, when the for¬ 
mat changes to intervals of one second. 

After reading zero, "Yachtclock" turns 
itself off. I have designed a unique light 
tunnel which makes the two digit LED 
display readable in virtually any sunlit 
condition, and the NiCd battery is 
rechargeable from any 12 volt source. 

Should PT or any other reader of EA be 
interested, I could supply a limited 
number of "Yachtclocks" for the cost of 
materials and labour (say $80). I must 
point out, however, that as I do not have 
the facilities of a manufacturer, the pro¬ 
duct would not have the "polish" of a 
mass produced item. 

I am presently developing "Yachtclock 
2", with a LCD of minutes and seconds 
for the whole countdown. I cannot 
quote for this model yet, however. 

D. Brown, 
3 Juad Place, 
Aranda, ACT 2614. 

Success with the 
Mosfet Amplifier 

I have just completed construction of 
your Mosfet Amplifier and can say 
without reservation that I am absolutely 
delighted. It far surpasses anything that I 
have had in the past and that includes 
top line models with highly respected 
brand names. I have since put my other 
(recently acquired) amp up for sale. 

A friend of mine in Rabaul, who also 
assembled the kit, found an error on the 
PC board, that being the polarised 4.7/xF 
capacitor in the preamp stage which is 
shown back to front. Also the input 
selector switch had to be wired different¬ 
ly in the kit supplied by Dick Smith. I also 
found that if shielded cable is used on 
pins 26, 27 & 28, noise level drops con¬ 
siderably (the circuit diagram indicates 
the use of unshielded wire. 
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This is the first kit I have ever con¬ 
structed and you have now won another 
convert to your ranks. Congratulations 
on your efforts. 

C. Madden, 
Rabaul PNG. 

COMMENT: thank you for your com¬ 
ments. Errata covering the wrongly 
polarised capacitor was published in 
April issue. 

Sennheiser 
Headphone Competition 

Just a short note of appreciation for 
conducting the Sennheiser Headphone 
Competition. 

I have now connected up my Sen¬ 
nheiser 2002 Stereo headphones, and I 
find them to be of exceptional quality 
with incredible dynamic range. 

Please extend my appreciation also to 
R. H. Cunningham Pty Ltd for providing 
such a valuable prize. 

A. Carapet, 
Bel rose, NSW. 

Wind generator 
design problems 

I have recently built the wind generator 
described in the July 1978 issue, but used 
a standard alternator plus a 3:1 pulley 
step-up gear to achieve the correct RPM 
for the propeller. 

It works exceptionally well, providing 
over 2 amps in a 20km/hr wind and over 
10 amps during gusts. 

However there are two "oddities" of in¬ 
terest. Firstly, the propeller (which has a 
double ball bearing axle) seems to be 
stalled at all windspeeds so far ex¬ 
perienced - even with the drive belt 
removed — but revs at frightening 
speeds when given a flick start. Slow 
starts are of no avail. Also, once started 
there is plenty of torque to drive the 
alternator. I have assumed that it is in 
fact "stalled" in the rest position. 

Secondly, the alternator does not seem 
to retain its "residual" magnetism and I 
have had to make a "wind" switch, which 
is a simple metal plate with contacts, to 
initiate charging at about five revs per se¬ 
cond of the propeller by applying the B+ 
to the field winding. 

There is also some confusion regarding 
the manner in which the propeller is 
balanced during construction. The text 
says: "Find the centre and drill a Vain hole 

for testing the balance by hanging the 
prop on a nail in the side of the bench. It 
should return to the horizontal from any 
position . . ." Granted that to attempt 
balance with the average nail sitting in a 
V*in hole is a bit "uncouth" from an 
engineering point of view, it seems to 
me that with a proper fulcrum the pro¬ 
peller would settle in any random posi¬ 
tion when correctly balanced. 

I would appreicate your comments on 
this. 

Finally if anyone else has built this wind 
generator they may be interested to 
learn that a 3Q resistor (piece of jug ele¬ 
ment) in series with the field winding 
reduces the torque required for the field 
alone considerably thus allowing an out¬ 
put at lower revs - ie at low revs most 
(or all) of the energy goes into creating 
the field current which may be 2 to 3 
amps at less than battery voltage - 
hence no charge. 

At 1400rpm the 3ft resistor drops the 
output current from 5 to 4.5 amps, but 
the alternator is a lot easier to turn. So, in 
practice a higher current is possible since 
the RPM increases. 

D. Law, VK2AIL, 
Tumblong, NSW. 

COMMENT: We agree that given a pro¬ 
per fulcrum the propeller will settle in at 
any position when correctly balanced. 
We cannot comment in detail about the 
propeller design, as the article was 
reprinted from another magazine. 
However if, as you state, the prop is 
aerodynamically stalled at rest, then it is 
not really suitable for use in a wind 
generator. Perhaps a conventional 
multiblade windmill design would be 
more suitable. 

Cordless 
telephones 

A friend loaned me a copy of EA for 
February '81 and I read your "Forum" ar¬ 
ticle. I fully support your stand about ads 
for CB radios and new types of 
telephones. 

If new types of telephones are design¬ 
ed and built which have significant ad¬ 
vantages over the old types, and which 
can be plugged into the existing 
telephone system without damaging 
Telecom equipment, - then let's use 
them! We would be much better off 
without some of the inept, bungling, 
shortsighted bureaucrats we are present¬ 
ly stuck with. The cartoon in your article 
is a very fitting comment on some 
government departments who lazily 
throw new ideas into the "Too Hard" 
basket. 

G. Costin, 
Artarmon, NSW 

COMMENT: At the heart of the problem 
is your sentence .. which can be plug¬ 
ged into .. . without damaging Telecom 
equipment." Some authority with the 
necessary expertise has to make this 
judgment. 



Our new Systems Technician 
Apprenticeship scheme is more than 

just an Apprenticeship. 

Opportunity to work 
in electronics. 

Tomorrow’s aircraft and ground elec¬ 
tronic systems will be highly complex, to 
say the least. 

That’s why we’re looking for young, alert 
people interested in electronics and aircraft 
to be trained as Systems Technicians. 

It’s a highly specialised field that not only 
requires an analytical approach to problem 
solving but the potential to move into a 
management position very early in your 
career. 

Areas of involvement include flight, pro¬ 
pulsion, environmental, navigation, 
weaponry, electronic warfare, radar and 
computers. 

Opportunity to receive 
a higher than normal 
standard of training. 

After completing your certificate of 
Technology/Trade Training course, you’ll 
spend four to five years gaining practical 
field experience as Tradesman. Then, if 
selected, you’ll undertake a specially 
designed six months RAAF Systems Tech¬ 
nicians programme that includes develop¬ 
ing your management and communication 
skills plus further specialised systems 
instruction. On graduation you will be a fully 
qualified Senior Non Commissioned Officer 

Systems Technician in either the Aircraft, 
Avionics or Ground Electronics fields. 

Adelaide: 
Bnsbane: 
Canberra: 
Hobart: 
Melbourne: 
Newcastle: 

212 1455 
226 2626 
82 2333 
34 7077 
61 3731 
2 5476 

Opportunity 
for promotion. 

Imagine, you could be a Commissioned 
Officer in your early 30’s with great future 
prospects in the Engineer Branch of 
Today’s space-age Air Force. 

Opportunity to get 
valuable work experience. 

These days, successfully completing an 
Apprenticeship doesn’t automatically 
guarantee you a secure, well-paid job. 
We do! 

Opportunity to travel 
and make more friends. 

Initially, you’ll go to Laverton (Vic.) or 
Wagga (NSW) depending on your special¬ 
ised field. 

Then you could find yourself working at 
any one of our many bases. 

Wherever you are, there’ll be excellent 
sports and social facilities at your disposal. 

Opportunity to do something \ Date of Birth 

for yourself now! 
If you’re aged between 16-21 years, have 

Year 11 (Year 12 preferred) education with 

passes in Mathematics, Physics and Eng¬ 
lish, are an Australian citizen and can meet 
our other entry requirements, talk to an Air 
Force Careers Adviser now! Alternatively, 
send the coupon and we’ll send you the 
facts. 

Parramatta: 
Perth: 
Sydney: 
Townsville: 
Wollongong: 

635 1511 
325 6222 
212 1011 
71 3191 
28 6492 

/ 
I 
I 
I 

\ 

r To: RAAF CAREERS 
ADVISER, G.P.O. Box XYZ ^ 

in the capital city nearest you. % 
Yes! I am interested in a RAAF 

career. Please send me full details. % 

Name: 

Address: 

State. -Postcode: - 

1 
I 
I 

# 

RCOT.456.FP.31.EA 

You’re somebody in Today’s Air Force 
Authorised by ^ Director-General Recruiting Dept. Defence RCOT.456.FP.31.EA 
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Buy YAESU from DICK SMITH and you get a full 
12 MONTH GUARANTEE, the benefit of 
Australia's LARGEST YAESU SERVICE CENTRE 
plus friendly and helpful service of over 20 stores 
throughout Australia. But that's not all! 

WE WILL MATCH OR BEAT ANT 
GENUINE ADVERTISED.^ 

yaesu 
Why would you buy 

.\«0* 

Vv «' * ,A'« 

FT-7B 
CVX^ ^ 

, W* wl\0" 

BASE/MOBILE HF 
2869 

id* 

VFO 

FT-7B is ready when you are! All current 
HF bands, output 50W ft the option of 
AM.CW or SSB. Choice of VFO or crystal 
locked channels. Great for novices. 

ONLY $599 

FT101 ZD 
INCLUDES NEW WARC 

BANDS 
Remember the famous 101 series? Check 
these features: variable IF bandwidth, RF 
speech processor. With 180W input 

(SSB/CW) ft AM/CW/SSB. You’re ready 
to take on the crowded bands and 

FV 707 
Vou lucky FT707 
owners! Has 12 

memories, up/down ^ 
seen in 10 Hi steps ft 
receiver offset tuning. 

ONLY 

D-2896 

POWER IN A SMALL 
PACKAGE FT 707 

ONLY 
240W DC SSB. 80W AM 

Whet e performer! This 
smell wonder contains ^ 
all HF ft WARC bands S 

DICK SMITH 
Electronics 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 

s
/
;
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by Pierce Healy, VK2APQ Rnnm 
Airport “disaster” — WICEN was there 
When an aircraft crashes at a major airport, the emergency services 
— police, ambulance, fire brigade, hospitals, airport staff etc — are 
expected to swing into action quickly and effectively. But how well 
do they really perform, both individually and as a team? 

The chance to find out came on 
February 24, 1981. When four hours out 
of Sydney, on a flight from Samoa, the 
captain of Lunar Airways flight 9001 ad¬ 
vised Air Traffic Control that he expected 
some difficulties in landing. On lift-off 
from Samoa the aircraft had experienced 
heavy vibration, followed by a thump in 
the vicinity of the main wheel wells. 

Subsequently, Samoa tower had advis¬ 
ed him that they had retrieved tyre 
debris and parts of one wheel from the 
runway. At the same time it was observ¬ 
ed that the contents of No. 1 and No. 2 
hydraulic systems were falling and he an¬ 
ticipated that he would arrive overhead 
with both systems inoperative. This 
would cause loss of nose wheel steering 
in addition to the damage to the main 
wheels. 

As a result, all emergency services, 
both airport and civil, were put on full 
alert. When the aircraft arrived four 
hours later, at 2pm, fire engines, am¬ 
bulances, and police vehicles were stan¬ 
ding by alongside the runway, the 
casualty sections of three major hospitals 
were on standby, and a team of 
helicopters was waiting to ferry the in¬ 
jured to them. 

At this time the captain advised that he 
was unable to extend the inboard flaps 
and that the landing speed would be 
about 20 knots above normal. The lan¬ 
ding was attempted on the north/south 
runway, heading south, but the aircraft 
veered off the runway and broke into 
three sections. The tail section remained 
on land but the main fuselage finished up 
in shallow water in Botany Bay. Fifteen 
passengers died in the crash and 60 were 
seriously injured. 

As the reader has probably guessed, it 
didn't really happen. There was no Lunar 
Airlines flight 9001 out of Samoa that day 
and, in fact, there is no such company as 
Lunar Airlines. It was simply an annual 
exercise which, by regulation, is required 
to be held at all major airports. It is 
designed to probe the weaknesses of the 
various emergency services, in order that 

these can be avoided in the event of a 
real disaster. 

Flow did WICEN become involved? By 
agreement with Transport Australia, the 
NSW State Police are in control of opera¬ 
tions in the event of a disaster situation 
at Kingsford-Smith airport, and it was at 

WICEN played a significant part in the re¬ 
cent disaster exercise at Sydney's 
Kingsford-Smith Airport. At the police 
control centre, beside the main runway, 
Inspector Waring (right) dictates a 
message to WICEN co-ordinator Don 
Richardson (VK2NRV/YIK) for distribution 
over the WICEN network. 

the request of the NSW Police that 
WICEN participated. 

More precisely they requested that 
WICEN set up stations at four points: the 
police emergency centre in the city; the 
disaster victim registration room in the 
international terminal building; the 
casualty section of the Prince of Wales 
Hospital, Randwick; and adjacent to the 
police control van alongside the main 
north/south runway. 

The reason for setting up the network 
— apart from determining WICEN's abili¬ 
ty to function effectively in such a situa¬ 
tion — was to minimise congestion on 
the police network by providing an alter¬ 
native circuit for lower priority traffic, 

leaving the police network clear for 
urgent traffic. 

Overall, the exercise went largely as 
planned, but with enough mistakes — a 
helicopter heading for the wrong landing 
area, ambulances which failed to meet a 
helicopter on time - to dispel any com¬ 
placency. (It has been said that the more 
mistakes made in an exercise, the more 
successful is that exercise!) 

As far as WICEN was concerned the 
whole operation went off better than 
anyone had hoped for. A completely 
satisfactory simplex circuit was establish¬ 
ed between all four points, in spite of 
some difficult locations, and the whole 
network was fully operational well in ad¬ 
vance of the deadline. 

Following the crash, and for the next 
couple of hours, WICEN handled a large 
amount of traffic. All messages were 
delivered promptly, with total accuracy 
and there were no technical problems. 
At the same time, all those handling the 
traffic gained valuable experience in 
working under pressure. 

By far the most satisfying aspect, for 
WICEN, came at the subsequent de¬ 
briefings. Police Superintendent, K. 
Baret, one of the referees, referred to 
".. . the use of WICEN as a most effec¬ 
tive innovation" and ". . . the reliability 
of licenced professional (WICEN) 
operators". And Police Inspector Bunt, 
from the emergency operations centre, 
referred to "... an excellent job by 
WICEN". 

These and other more general 
remarks, plus a lack of any criticism, sug¬ 
gest that the police were more than hap¬ 
py with WICEN's effort. WICEN regard it 
as one of the most successful exercises 
even held in the Sydney area. They hope 
that when Lunar Airlines — undoubtedly 
the most unfortunate and inept airline in 
existance — tried to land a plane at 
Kingsford-Smith Airport next year, they 
will be on hand to help. 

Those taking part were; Howard 
Freeman (VK2NL), Mike Richter 
(VK2BMM), David Mackay (VK2ZMZ), 
Keith Conolly (VK2DKC), Harry Hanigan 
(VK2DHH), "Blue" Easterling (VK2ABL), 
and Don Richardson (VK2NRV3YIK). Phil 
Watson (VK2ZPW) acted as 
photographer/observer and backup 
operator. 
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From Department of 
Communications 

The Department of Communications 
has advised the WIA on several matters 
which will improve operating conditions 
for the Australian amateur. Most were 
the outcome of discussions between the 
Radio Branch and the WIA. 

NVBM EXPERIMENTS: Approval for Nar¬ 
row Band Voice Modulation (NVBM) ex¬ 
periments is now in force. It applies to all 
full privilege and limited amateur 
licensees. Novice amateur licensees are 
not included. 

NVBM is recognised as an effective 
method of speech bandwidth compres¬ 
sion, but is still in an evolutionary stage. 
For this reason, no further minimum 
technical standards are to be imposed at 
present and system parameters based 
on the 1979-81 ARRL handbooks are 
acceptable. 

Each licensee employing NBVM should 
identify his station (during the first 12 
months of such operation) at least every 
10 minutes, by normal unprocessed 
modulation. This requirement will be 
reviewed at the end of 12 months. 

IDENTIFICATION INTERVAL: The 
Department has agreed in principal to 

the interval between identifications 
"within transmission" being extended to 
ten minutes. This period does not coin¬ 
cide with that stated in the Regulations 
and it is intended that the regulations 
will be modified. 

The Department has no objection to 
the identification procedure in paragraph 
7.2 of the current Amateur Operators' 
Handbook. 

"C" GROUP CALL SIGNS: The Depart¬ 
ment feels that the original need for such 
call signs has been largely nullified by the 
recent more liberal portable and mobile 
operating conditions. 

Additionally, the Department cannot 
extend the "C" call concept to other than 
full privilege amateur licensees and also 
doubts whether the benefits of this 
system justify the departmental effort 
involved. 

Accordingly, the "C" call series will be 
made available for general allocation. Ex¬ 
isting "C" call allocations will remain so 
as not to disadvantage existing licensees. 

WIA to WIZ SUFFIXES: The call sign suf¬ 
fixes from WIA to WIZ have been reserv¬ 
ed in all states for WIA stations. 

INTERNATIONAL AGREEMENT: An 
agreement now exists between Australia 
and Canada, concerning third party 
amateur traffic. 

It is now permissible for Canadian and 
Australian amateur stations to exchange 
messages from or to third parties 
provided: 

(a) The amateur stations are not paid 
any direct or indirect compensation, and 

(b) Such communications are limited 
to conversations or messages of a 
technical or personal nature, for which, 
by reason of their unimportance, 
recourse to the public telecommunica¬ 
tion service is not justified. 

An approach has been made to the 
USA for a similar agreement. 

World Telecommunications 
Day — ITU 116 years old 

World Telecommunications Day is 
held on May 17 each year to celebrate 
the founding of the International 
Telecommunications Union 116 years 
ago — May 17,1865. The theme this year 
is telecommunications and health, the 
World Health Organisation (WHO) join¬ 
ing with the ITU for the celebration. 

A press release from the ITU-WHO 
organisation in Geneva describes a large 
number of situations in which telecom¬ 
munications helps to improve health 
standards throughout the world: from 
monitoring the progress of smallpox and 
cholera patients in remote areas to aids 
for deafness; from Australia's Royal Fly¬ 
ing Doctor Service and School of the Air 
to the rehabilitation of maimed accident 
victims. 

A geographically broader experiment 
in "telemedicine'' can be found in the 
Pacific area. Called PEACESAT (Pan 
Pacific Educational and Communication 
Experiments by Satellite), it links twelve 
islands and countries using NASA's ATS-1 
satellite, originally launched for weather 
experiments. 

Small ground stations costing about 
$US4,000 provide two-way voice con¬ 
tact and facsimile fc^r graphics such as X- 
rays, electrocardiograms, and charts. For 
the past nine years regular conferences, 
involving doctors engaged in many 
facets of medicine, have used PEACESAT 
to exchange information and tutorial 
work. Australia's participation is through 
a ground station in Sydney. 

Telecommunications, whether it be by 
landline, direct radio link or via satellite 
did not just happen; it is the result of ef¬ 
fort and co-operation by nations over 
the past 116 years. 

In the forefront of such activities has 
been the Amateur Service, the only inter¬ 
national communication service 
recognised in the ITU Radio Regulations. 

Over the years, in many countries, 
amateur radio has been bringing help to 
communities hit by disasters, or obtain¬ 
ing assistance for individuals in remote 
places who needed special medical 
treatment. Therefore the theme this year 
has a significant meaning for amateurs. 

In fact, the sixth point in the Amateur's 
Code reads ... His knowledge and his 
station are always ready for the service 
of his country and his community . . . 

These notes have reported instances of 
outstanding assistance provided by 
amateurs. A more recent occasion being 
the disastrous Italian earthquake where 
amateurs played a major role in obtain¬ 
ing assistance. 

BRIGHT STAR CRYSTALS PTY LTD 
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171) 

INTERSTATE AGENTS 
R. W. ELECTRONICS ADELAIDE 
PHONE: (08) 46 4571 

J E WATERS PTY LTD 
SYDNEY PHONE 666 8144 

BSC TELEX AA36004. 

WATCH CRYSTALS 

DILMOND INSTRUMENTS 
HOBART PHONE 479077 

FRED HOE & SONS PTY LTD 
BRISBANE PHONE 277 431 1 

WEST TEST ELECTRONICS 
PERTH PHONE 337 6393 

SPECIFICATIONS 
1. Nominal Frequency 32.768KHZ 
2. Frequency Tolerance ±30ppm/28° ±1°C 
3. Drive Level 1/xW max 
4. Series Resistance 31.0k ohms max 
5. Q Factor 40000 min 
6. Parabolic Curvature Constant Less than -0.04pp m/°C 

(Refer Fib. 1) 
7. Turnover Temperature 28.0°C ± 5°C 
8. Capacitance Ratio 700 max 
9. Storage temperature Range —30°C ~ -F80°C 

10 Operating Temperature Range —10°C ~ T60°C 
11. Aging rate Less than ± 5ppm/year 
12. Shock Less than 5ppm for 50cm 
13. Package size. Hammer Shock Test 
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Vicom 
International 
Pty. Ltd. 

68 Eastern Road, 
South Melbourne, 
Vic. 3205 
Phone (03)6996700 

339 Pacific Hwy, 
Crows Nest, NSW 
2065 
Phone (02)436 2766 

Authorised 
Dealers 
N.S.W. 
Sydney: Sideband 
Electronic Sales 
4384191 
Newcastle: 
Elektron 2000 
262644 
Wagga: Rivercom 
212125 
W'Gong Macalec 
291455 

Queensland 
Brisbane: CW 
Electronics 486601 
Cairns: GCG 
Communications 
541035 
Gold Coast: 
Amateur's 
Paradise 322644 
Townsville: Robco 
Equipment 722633 

Victoria 
Melbourne: 
Eastern Communi¬ 
cations 8368635 
Moe: Codlin 
Communications 
274516 
Hamilton: Hamilton 
Electronics 723333 
Ballarat: Wecam 
392808 

South Australia 
Adelaide: 
Compucom 437981 
I CS 473688 
Mt. Gambier: Set 
Services 252228 

Western Australia 
Perth: Willis 
Electronics 217609 
Netromcs 463232 
Kalgoorlie Hocks 
TV 211906 

Tasmania 
Launceston 
Gelston 44 3882 
Advanced 
Electronics 31 7075 
Hobart Harvey 
Skegg 436337 

Dealer enquiries 
invited 

How to be the biggest 
“know all" in town. 

Wideband 
Receiver 
Antennas. 

Ideal for use with 

— 
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scanners. 
Discone 65-520 MHZ 
Model scan-X $41 
(receive only) 
Model GDX-1 $93 
(Tx/Rx) 

VHF Pocket Receivers. 
Vicom has a range of pocket 
sized VHF & UHF channelised 
receivers, ideal for foremen, taxi 
drivers and people on the go 
HF12 10 channels VHF $125 
(crystals extra) 
MR2G 10 channels VHF $199 
(crystals extra) 

Regency M400 Scanner. 
Listen to police, ambulance, fire 
brigades, hams etc. 
90 day warranty. 
AC/DC operation (includes 
approved AC adaptor). 
30 channels (no crystals 
required). 
Full scan. 
60-90 MHZ. 144-174 MHZ. 
420-512 MHZ 
Nlcad memory battery included. 
The capabilities of the M400 are 
awesome At home or on the go. 
the M400 will connect you with all 
the action, with more frequency 
receiving capability, than any 
other scanner of its size. 
Perfectly adaptable to most car 
installations, the M400 is a great 
addition to your home or radio 
shack 
10 channel model available 
(M100i$425 
Price mode1 M400 (inc AC 
adaptor) $490 

◄ Famous 
Leader 
Dip Meter. 
For the experimenter 
Almost essential if you're into Ham. 
CB. or other communications 
operation Determines 1C net¬ 
work frequency resonance and 

can be used to adjust wave traps, 
find parasitic oscillations and 

align receivers 
Frequency Range 1.5to250MHZ 
in 6 bands 
Power supply 9V battery 
(P& P$3 extra) 

NEW 
The ultimate in cordless 
operation for mobile 
systems. 
The Infrared RM 940 provides 
complete flexibTt . which makes 
it ideal for mobile use. Its “No 

Cord' operation assists driving 
safety It unobtrusively clips 
in clothing to allow hands free 
operation while you drive. 
Its infrared optic/electronic 
principle ensures that the mic 
to infrared sensor channel is 
completely unaffected by 
spurious radiation. For in-car 
use. it is possible to use a second 
mic. from the rear seat position. 

Kenwood Tells It All. 
The fantastic digital-readout 
R1000 is a high class general 
coverage communications 
receiver, covering 30 bands, 
from 200 RHZ to 30 MHZ 
AM/SSB/CW modes. 
Excellent frequency 
stability. 
AC operated. 
Quartz clock. 
Great sensitivity 
Simple operation. 
Built in noise blanker. 

Leader RF Signal 
Generator. 

Leader's LSG16 is a very versatile 
solid-state, wide band signal 
generator. Designed especially 
for the radio experimenter, 
hobbyist and education teachers. 
Frequency range 100 KHZ to 
100 MHZ in 5 ranges. 
Accuracy ± 1.5%. 
Internal modulation 1 KHZ. 
External modulation facility. 
(P & P $5 extra) 
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CQ electronics' 
and get your components 

1^0 CAP 

Iblacl 
621 
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ktown. 1 Sydney. 
5809 69B 8079 

ELECTRONIC 
WAREHOUSE 

SALE 
On the corner 

REGENT & QUEEN 
STREETS, CHIPPENDALE 

About half way 
between Central 

and Cleveland St, 
phone if in doubt 

698 8079 
COME QUICK 

CQ CQ CQ 
COMPONENTS 

RESISTORS 
CAPACITORS 

SWITCHES, ICS 
TRANSISTORS 
WIRE, BOLTS 

SCREWS, VALVES 
KNOBS, SOCKETS 

TV PARTS, METERS 
PC BOARD 

OLD AND NEW PARTS 
MICROPROCESSOR 

ITEMS, TOO 
NUMEROUS TO 

ITEMISE. 

SAT-SUN 
FROM 9am to 5pm 

9th and 10th 
OF MERRY MONTH 

MAY 

Think About 

SOUND 
Have you heard a good film recently? Can you tell a story 
without words—using only sound effects? Are you interested in 
the use of sound for FILM & TELEVISION 

If so, you may be one of the creative men or women the 

Australian Film and 
Television School 

seeks for its 

1982 Fulltime Program 
Three Year Diploma Course 

The course covers all aspects of recording, balancing and mixing music 
and sound effects for film and television. Training is also given in 
camera, editing and production management. Direction is an option 
in second year. 

Applicants must be. 
• resident in Australia 
• able to submit a portfolio of work with their application 
• socially and culturally aware people 

All applications must be on the official application form, available 
with course brochure, from the Recruitment Officer, AFTS PO 
Box 126 North Ryde NSW 2113 (02) 887 1666. 

Closing date: Wednesday 1 July 1981 

515B15151515M515M51515T51S15151S1SM515M515 

ELECTRONIC 
TECHNICIANS 
We require the services of several 
electronic technicians to work in our 
Service Department at North Ryde. 
The work involves repair of an enor¬ 
mous variety of electronic equipment 
in our air conditioned workshops. 
Applicants should ideally possess the 
E&C certificate, have had several 
years experience in the industry and 
be able to work without supervision. 
Salary negotiable and generous staff 
benefits apply. If you think that you're 
the person that we need, please apply 
in writing to: 

Gary Crapp 
Service Manager 

DICK SMITH ELECTRONICS 
P.O. Box 321, North Ryde 

N.S.W. 2113. 
I15151515151515151S1SM5M51SMSM515151515M511 

DSE928 

ATTENTION 
Microcomputer 
Programmers 

Dick Smith Electronics, Australia's 
most energetic marketers of micro¬ 
computers like the highly successful 
System 80 and Exidy Sorcerer, are 
currently engaged in an ongoing prog¬ 
ram to develop truly Australian bus¬ 
iness software for these machines. To 
help us with this development, we're 
looking for further experienced con¬ 
tract programmers. 
If you're an experienced microcom¬ 
puter programmer with a professional 
outlook and demonstrated track record 
in completing projects in one or more 
of the following areas, we'd like to 
hear from you. 

1. Z80 machine language programs 
2. Programs in Microsoft Level II 

BASIC 
3. Business applications programming 

Please apply initially in writing to: 

Mr Jim Rowe 
Technical Director, 

Dick Smith Electronics, 
P.O. Box 321, 

North Ryde, NSW 2113 
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Although no details had been received 
when these notes were compiled, it has 
been the practice to hold a worldwide 
amateur radio contest to mark World 
Communication Day. It is believed that a 
similar event will again be held during 
that weekend and interested amateurs 
and shortwave listeners will be able to 
pick up details by monitoring the DX 

The Townsville Pacific 
Festival Contest 

The Townsville Pacific Festival Contest, 
sponsored by the Townsville Amateur 
Radio Club will be held on Saturday, May 
30, 1981, from 0830UTC to 1330UTC. 

The contest is part of the annual 
Townsville Pacific Festival, a notable 
North Queensland event. Full details 
from the Contest Manager TARC, PO 
Box 964, Townsville, Qld 4810. 

WIA EMC Co-ordinator 
Electromagnetic compatability (EMC) is 

a problem associated with the operation 
of radio transmitters in close proximity 
to domestic electronic equipment. The 
problem is of concern to amateurs 
worldwide, mainly due to the attitude of 
different licensing authorities towards 
radio frequency interference. (RFI). 

The attitude ranges from a sympathetic 
attitude towards amateurs because of 
the very poor immunity of many 
domestic devices to RFI, to those who 
hold the amateur responsible for any 
interference. 

The problem is also compounded by 
the attitude of some manufacturers and 
importers of electronic equipment. 

In Norway, authorities insist that equip¬ 
ment with insufficient immunity be 
modified by the manufacturer or im¬ 
porter by fitting any necessary filters. 
Swedish manufacturers supply free on 
request highpass filters and/or mains 
filters, dealers being authorised to make 
minor modifications. 

Dutch amateurs cannot persuade their 
authorities that an electronic organ is not 
a radio receiver. In several other Euro¬ 
pean countries all cases of interference 
are referred to national amateur radio 
societies. 

Because RFI problems can be wide and 
complex, the WIA has maintained a 
close liaison with Australian authorities 
concerning EMC. 

Tony Tregale, VK3QQ, who has had 
extensive professional experience, has 
been appointed Federal EMC Co¬ 
ordinator for the WIA, responsible for 
providing RFI information and advice to 
amateurs throughout Australia. 

This service is to complement the work 
of any existing groups concerned with 
RFI problems as a national service. To 
provide a fast and efficient service direct 
contact may be made. Address queries 
to - A. D. Tregale, VK3QQ, 38 Wattle 
Drive, Watsonia, Vic 3087. Telephone: 
(03)434 3810. 

Indian government liberalises 
amateur equipment imports 
from Miss K. Rama, India 

Indian amateurs have achieved a 
breakthrough in their efforts to solve 
their equipment problems. The manufac¬ 
ture of communications equipment in In¬ 
dia is a monopoly of the public sector 
(Government-owned industries), which is 
itself so much lagging in production that 
it is unable to fully meet even the needs 
of Government users. 

The Federation of Amateur Radio 
Societies of India had for several years 
made representations to the Govern¬ 
ment, requesting relaxation of import 
controls without much success. 

The improvement in the foreign ex¬ 
change position enabled the Govern¬ 
ment to make concessions to certain 
users - among them scientists and pro¬ 
fessionals, who were allowed to import 
equipment up to Rs. 10,000 for their per¬ 
sonal use. M. V. Chauhan VU2MV, Hon. 
General Secretary of the Federation, saw 
an analogy between the scientists and 
amateurs. He conviced the Electronics 
Commission that the extension of similar 
privileges to amateurs was the only solu¬ 
tion to the equipment problems. 

Disaster can sometimes have a 
beneficial fallout. The communications 
link set up at Morvi by our amateurs led 
by Saad Ali VU2ST, President of the 
Federation, Jimmy Mistry VU2IJ and Va- 
sant Bhat VU2RX, after the bursting of a 
dam had killed an estimated 30,000 in 
the span of a few hours, cleared any lurk¬ 
ing doubts in the mind of the Govern¬ 
ment about the utility of amateur radio 
to the nation. 

Relentless representations to the 
various ministries by Hon General 
Secretary Chauhan and President Saad 
Ali finally resulted in the inclusion of 

radio amateurs in the category of scien¬ 
tists and they were allowed the privilege 
of importing under Open General 
Licence, test equipment up to Rs. 10,000 
in a year. More representations, and the 
momentous decision was announced to 
permit the import of "amateur radio 
communication equipment including 
kits, accessories (including antenna 
rotator motors, feed lines, standing wave 
ratio bridge instruments), spares and 
components" up to Rs. 10,000 ($US1200) 
in a year, without the need for a formal 
licence. 

The Federation of Amateur Radio 
Societies of India is today a tower of 
strength to the Amateur Radio Service in 
India. Its QSL Bureau handles the bulk of 
incoming and outgoing cards. "Radio", 
the monthly journal of the Federation 
edited by M. V. Chauhan VU2MV, is read 
by virtually every amateur and SWL. The 
ARRL Handbook and other books have 
been imported and sold at a low price. A 
guide to Amateur Radio in India by Saad 
Ali has been published. 

The Federation is not resting on its 
laurels. M. V. Chauhan VU2MV, Hon 
General Secretary of the Federation, is 
continuing his efforts to have the 
manufacture of amateur equipment 
thrown open to private industry, so that 
equipment can be made available to the 
less affluent for prices expressed in hun¬ 
dreds of rupees rather than in thousands 
as with imported equipment. He 
believes another breakthrough is on the 
way, which will help amateur radio in In¬ 
dia to become the hobby of the com¬ 
mon man and not a monopoly of the 
affluent. ® 

Radio clubs and other organisations, as well as individual amateur operators, are invited to submit 
news and notes of their activities for inclusion in these columns. Photographs will be published 
when of sufficient general interest, and where space permits. All material should be sent to Pierce 
Healy at 69 Taylor Street, Bankstown. 

BASIC 
ELECTRONICS 

Basic Electronics begins with the 
electron, introduces and explains 
components and circuit con¬ 
cepts, and progresses through 
radio, audio techniques, servic¬ 
ing, test instruments, etc. 

Available from: 
“Electronics Australia”, 67 Regent St, 
Sydney. 
PRICE $3.50 OR by mail order from 
“Electronics Australia”. PO Box 163, 
Beaconsfield 2014 PRICE $4.20. 

SO YOU WANT TO BE A 
RADIO AMATEUR? 

To achieve this aim. why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish¬ 
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 

qualified to assist you to your goal. 
Correspondence Courses are available at 

any time. Personal classes commence in 

February each year. 
For further information write to 

THE COURSE SUPERVISOR, 
W.I.A. 

P.O. BOX 123. 

ST. LEONARDS, NSW 2065 
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The Australian 

(B SIEI1E 
We can do without the “Russian Woodpecker!” 
For those who have not encountered it, the “Russian Woodpecker” 
is not one of the feathered species, but the name which has been 
given to a chirp-chirp-chirp type of interference radiated from the 
Russian OHR (Over the Horizon Radar) scanner. Amateur band 
operators have had to contend with it in the 14-28MHz spectrum, so 
that 27MHz CB channels are also at risk. 

Over the horizon radar is not unique to 
Russia, of course, but the nature of the 
Russian signal, the power used and the 
directivity of the transmission is ap¬ 
parently responsible for the world-wide 
interference over a considerable slice of 
the spectrum. 

In an effort to focus further attention 
on to the problem, an "Operation 
Woodpecker" Committee arranged a 
meeting recently, with the idea of co¬ 
ordinating opposition to the use of this 
type of OHR. The meeting is now 
history, of course, but the letter to hand 
from the Committee Chairman indicates 
what the problem was - and is - all 
about. I quote: 

“Since 1976, high frequency radio 
communications throughout the world 
have been disrupted by experiments 
with a long range military radar system 
in the Soviet Union. 

“The system is designed to 'see' 
over the horizon, and is known as Over 
the Horizon Radar (OHR). 

“Due to the power used, estimated 
between 20 and 40 megawatts, a 
previously unknown interference is be¬ 
ing generated and is affecting many 
users of the HF spectrum. 

“The interference, known unaffec- 
tionately as the 'Russian Woodpecker’ 
is a rapid pulse-type noise which makes 
communications extremely difficult. 

“Air-to-ground, ship-to-shore and 
land mobile radio links are all affected. 
Radio operators acknowledge that the 
Woodpecker could blot out a Mayday 
call. 

“The Operation Woodpecker Com¬ 
mittee calls on you whether you be a 
boating enthusiast, air traveller, CB or 
Amateur Radio operator, or just a con¬ 
cerned member of the public, to add 
your protest. 

“In the week leading up to May 1, 
write or phone your concern about the 
Woodpecker to Prime Minister Malcolm 

Fraser, Foreign Affairs Minister Tony 
Street, Defence Minister Jim Killen, 
Communications Minister Ian Sinclair, 
Transport Minister Ralph Hunt, and 
your local MR. 

“Last but not least, let the Russian 
Embassy in Canberra know how you 
feel about their Woodpecker: Soviet 
Ambassador, Dr Nikolai Soudarikov, 
Union of Soviet Socialist Republics, 78 
Canberra Avenue, Griffith 2603. 

The information was forwarded to me 
by Mr Jim Linton, Chairman, Operation 
Woodpecker Committee, PO Box 28, 
Boronia, Victoria. 3155. 

I must add that Jim Linton is nothing if 
not thorough. Appended was a sug¬ 
gested sample letter, plus a whole string 
of telephone numbers of the Ministers 
and the Embassy involved. I have not 
reproduced this material, partly because 
of the lapse of time and the space involv¬ 
ed. But, in any case, I feel that organised 
phone calls and form letters are too easi¬ 
ly dismissed. 

The most effective protest are letters, 
expressed in the writer's own words, 
from operators and listeners who have 
personally encountered the interference. 
To this point in time, they may not even 
have been aware of its source or its 
potential for disruption on a wider scale. 

Coming much closer to home, I have 
an interesting letter to hand from Bill 
Lee, of Montrose, Tasmania. 

Bill says that he has been a long-time 

OLBIS/EA 
COMPETITION 

Announced last month, this competi¬ 
tion offers a PSC-301 AM/SSB rig, 
plus other prizes for a 250-word 
essay on “Why I took up CB and 
what it means to me now.” Closing 
date, June 30. For details see April 
issue, page 100. 

avid reader of EA and enjoys this column 
as a one-time 27 megger! He thought 
that others might be interested in a 
special application of UHF CB in the "Ap¬ 
ple Isle". Best I let him tell the story in his 
own words: 

"• sold my 27MHz gear early in 79 
when the legal 18 channels became 
clogged, and I became a UHFer. 

"Finding UHF to be a quiet and hassle- 
free medium, I had the thought of utilis¬ 
ing it for a traffic, road condition, acci¬ 
dent report service. I duly approached 
one of Hobart's commercial radio sta¬ 
tions, and volunteered just that. Ken 
Buntain, manager of 7HT, thought that 
the idea was excellent and immediately 
organised the purchase of an FM320, 
power supply, Scalar "big stick" and the 
bit of paper to make it all legal; the 
licence! 

"After a two-week trial period (and 
some reporter recruitment) Hobart's first 
traffic net was born officially on July 10 
1979. 

"The five daily mobiles and four casuals 
pass morning and afternoon reports to 
the 7HT newsroom via Channel 22 
(UHF). The information is relayed to the 
duty announcer who rebroadcasts it to 
the motorists over their car radios. One 
of the announcers, Stan Murrowood 
christened us The Traffic Advisory Boys' 
by which we are still known as today. 

"After a year of experience, I naturally 
thought of expansion; so why not 
Hobart's other Commercial Stations? In 
fact, Radio 7HO had just inherited a new 
manager, Paul Shirley, to whom I was 
able to put the idea. 7HO joined the net 
in July 1980, on channel 24. 

"Today, although quite a few of the 
reporters have changed, the net is still 
performing in its community service 
role." 

Once again, my thanks go to Bill Lee 
for his contribution. It is good to see CB 
being used in such a constructive and 
publicly visible way. I cannot help but 
feel that there must be other similar 
stories out there, which need only a few 
minutes of your lime to put them 
into the form of a letter. My address: 
PO Box 406, Fortitude Valley, 
Queensland. 4006. 

That's all for now . . . 

Jan Christensen 
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MOBILE OHE 
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MANUFACTURERS 
OF THE 

“HELICAL ANTENNA” 

MOBILE HF to UHF 

ANTENNA SPECIALISTS 

CAR COMPUTER SALE 
FAMOUS PRINCE MICROPROCESSOR 
DIRECT FROM THE UNITED STATES 
READS IN IMPERIAL AND METRIC 
KNOW YOUR MPG, L PER 100 KM OR 
KMS PER LITRE — INSTANTLY 
INSTANTANEOUS DIGITAL SPEED 
READOUT FUEL USED & ELAPSED 
TIME DISTANCE TRAVELLED & TIME 
OF DAY 
WHILE STOCKS LAST $249 

K ANTENNA ROTATORS 
—RELIABLE ‘CROWN’ BRAND 
-APPROVED BY THE ELEC¬ 

TRICITY AUTHORITY OF NSW 
-RUGGED DRIVE UNIT HEAVY 

DUTY-PRECISION MACHINED 
GEARS 

—VERTICAL WIND LOADING 
13.6KGS 
-WIND TESTED TO 

110KM/H 
—FITS MAST UP TO 2" O.D. 
—WORKING PARTS PROTECTED 

BY HIGH ALLOY — CORRO¬ 
SION RESISTANT HOUSING 

—ACCURACY TO WITHIN 1 ° 

EASY 3 WIRE WIRING 
SYSTEM 

-SIMPLE TO INSTALL 

ONLY $99 

Send your cheque or money order 
Plus $5 P & Packing to 
MOBILE ONE, PO BOX 166, 
RANDWICK NSW 2031 
PRINT YOUR NAME AND ADDRESS CLEARLY 
ADD $5 FOR INSURANCE — OPTIONAL 

< 

< MOBILE ONE COMMUNICATIONS 
SYSTEM PTY LTD — PIONEERS OF 
PERSONAL COMMUNICATIONS 
WAREHOUSE AND FACTORY: 
17 SLOANE ST, MARRICKVILLE NSW 

516 4500 TLX: AA27908 \J02) 

ELEtTBOIlIK BU5TBP1IP 

AUDIO PROJECTS 
LOUDSPEAKER PROTECTOR FOR HIFI SYSTEMS . 12 
DIGITAL METRONOME WITH ACCENTED BEAT . 22 
REMOTE TV HEADPHONES . 29 
TOROID FILTER CUTS RADIO, TV BREAKTHROUGH. 37 
SIMPLE MIXER FOR PICK-UP AND MICROPHONE . 42 
UNIVERSAL HEADPHONE UNIT . 65 
ACTIVE FILTER UNIT FOR CROSSOVER NETWORKS. 78 
VOICE-OPERATED RELAY. 87 

POWER SUPPLIES AND POWER CONTROL 
SPEED CONTROL FOR ELECTRIC DRILLS. 15 
FULLY PROTECTED, REGULATED POWER SUPPLY. 58 
MOODLIGHTING WITH THE VARILIGHT MK 2 . 62 

AUTOMOTIVE PROJECTS 
A CONTROL UNIT FOR INTERMITTENT WIPER ACTION .. 6 
AN UPGRADED CAPACITOR DISCHARGE IGNITION SYSTEM. 18 
A DWELL METER FOR ENGINE TUNE-UPS . 26 
TACHO FOR TUNE-UPS. 46 
A TRAFFICATOR REPEATER FOR CARAVANS AND TRAILERS. 70 

CB PROJECTS 
POWERMATE: 13.6V SUPPLY FOR TRANSCEIVERS. 10 
PREAMPLIFIER FOR 27MHz. 54 
SHORT-WAVE CONVERTER FOR THE 27MHz BAND . 73 

MISCELLANEOUS 
10GHz RADAR BURGLAR ALARM. 2 
MODEL TRAIN CONTROL WITH SIMULATED INERTIA. 32 
MULTI-BAND VERTICAL AERIAL. 45 
AN ELECTRONIC ROULETTE WHEEL. 49 
AN IN-CIRCUIT TRANSISTOR TESTER . 68 
MODULAR DIGITAL CLOCK. 82 
NOVEL “LEDS AND LADDERS” GAME. 90 
SIMPLE PROXIMITY SWITCH FOR A NOVEL DOOR CHIME . 94 

CIRCUIT & DESIGN IDEAS 
HEE-HAW SIREN FOR TOYS . 36 
MODEL TRAIN SIGNALLING SYSTEM . 48 
MICROPHONE PREAMPLIFIER . 67 
TEMPERATURE ACTUATED SWITCH . 81 
WATER LEVEL ALARM. 89 
2-PHASE CMOS CLOCK OSCILLATOR . 93 
ECONOMICAL CRYSTAL OVEN . 96 

Available from “Electronics Australia”, 57 Regent St, Sydney. 
PRICE $3.00 OR by mail order from “Electronics Australia”, PO 
Box 163, Beaconsfield 2014. PRICE $3.70. 
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France plans four powerful relay bases 

For many years, France has lagged behind the other western 
powers in international broadcasting but the French Government has 
recently announced plans to step up world-wide broadcasting from 
four points, with powerful relay bases being established in South 
America, Africa, Asia and the Pacific. 

In South America, a huge relay base is 
to be established at Kourou, in French 
Guiana, using three 500kW transmitters. 
The station will be linked to the studios 
in Paris by satellite. It is estimated that 
there are over seven million students in 
Latin America learning French and the 
French Government realise that this, in 
itself, is a large potential audience. As 
well, the transmitting site will enable 
coverage of the Americas and, by revers¬ 
ing the antenna system, also parts of 
Africa. The new complex is expected to 
come into operation in 1984 and will 
certainly improve the reception of Radio 
France International in the American 
continent. 

Across in Africa, France has shares in 
Africa Number One, the commercially 
operated transmitting site in Gabon, and 
this is already being used for broadcasts 
in French to Africa. Africa Number One 
will be remembered by readers as the 
station which carried out numerous tests 
last year and offered an automobile as a 
prize in a contest for reception reports. 
The move into Asia will result in better 
reception of Radio France International 
in that continent. Plans are also in hand 
to lease time on the new Deutsche 
Welle relay base in Sri Lanka. 

What is of greater interest to readers in 
Australia and New Zealand is the plans 
of Radio France International to install a 
transmitting relay base in New 
Caledonia. This plan has been mooted 
for many years, but it seems it will soon 
be a reality, as France feels that they 
have a very poor reception pattern in 
Australia and the Pacific area in general. 

A BBC Monitoring Service report states 
that the Director General of Radio 
France International, in a recent inter¬ 
view, admitted that France had lagged 
behind in external broadcasting. Teledif¬ 
fusion de France had some 20 shortwave 
transmitters which were located at 
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Allouis and Issoudun but this 
represented "a small technical potential" 
compared, for example, with that of the 
BBC "with its 80 main and relay transmit¬ 
ters, half located in Great Britain and the 
remainder throughout the world". Since 
the end of the Second World War, West 
Germany had caught up with the BBC 
and its broadcasting capability was 
"almost as important as that of the BBC". 
The French Government had understood 
for a long time that it was a handicap for 
the French language not to be heard. 

KUWAIT MAKES CHANGES 
Radio Kuwait has dropped several of its 

shortwave frequencies and its new 
schedule shows that the use of 
21545kHz in the broadcast 
0500-0800UTC has been cancelled; this 
transmission is now carried only on 
15345. The broadcast includes English 
news at 0530UTC. The transmission for 
our morning reception 1800-2100UTC is 
now carried only on 11650kHz. This fre¬ 
quency provides excellent reception; the 
other channel which formerly carried 
this transmission, 15345kHz, has also 
been dropped from this service which is 
aimed primarily at coverage in Europe. 
This means that Radio Kuwait at present 
is using only one frequency for each of 
its English broadcasts. The channel on 
9650kHz is used for reception within the 
Gulf area, but this does not provide ef¬ 
fective coverage of the Pacific. 

NEW BBC BASE 
The BBC has announced plans for a 

further relay base and states that discus¬ 
sions are underway with the Govern¬ 
ment of Hong Kong for the establish¬ 
ment of a transmitter on Hong Kong 
Island for broadcasting to the Chinese 
Mainland in Chinese dialects. China at 
the moment is being served through a 
relay base in Singapore by the BBC, but it 

is felt that this is not effective enough. 
A site closer to the audience is 

desirable and negotiations with the 
Hong Kong Government are now under¬ 
way. It is understood that the BBC and 
the Hong Kong Government are plann¬ 
ing to share the costs of the new installa¬ 
tion, which will be used by both parties 
during the broadcasting day. 

The BBC has recently stepped up its 
transmissions in Russian and now has a 
solid block of five hours broadcasting 
each day from 7pm to midnight, 
Moscow time, in the Russian language. 
As well, transmissions to Afghanistan in 
Pushtu have been increased, in order to 
serve this part of Asia which has been 
neglected by many broadcasters from 
Western Europe in the past. 

GOSPEL STATION 
After over 30 years of silence, a Por¬ 

tugese Gospel Station has come back on 
shortwave and has been heard on 
1175kHz using a new high-powered 
transmitter and operating 1830-2030 
UTC. Announcing as "Aqui Lisboa 
Emisora Radio Renascenca de Por- 
tuguesa," the station opens with chimes 
of a hymn and a male announcer giving 
full identification before 1830. Following 
the time signal there is a complete fre¬ 
quency announcement and generally an 
orchestral version of April in Portugal. In¬ 
terference from Radio Moscow has been 
observed on the same frequency at 
1830. The transmission includes a news 
bulletin in Portugese at 1930. Radio 
Renascena has recently installed high 
powered equipment and, in the past few 
years, has only operated on medium- 
wave and FM. 

This is a Catholic Gospel Radio station 
and is associated with the Vatican Radio 
and Radio Veratis Asia. Reception 
reports should be sent to Radio 
Renascena, Rua Capelo 5, Lisbon 
Portugal. 

USSR REGIONAL STATIONS 
As well as a 24 hour a day broadcast of 

the Radio Moscow World Service, 
English is also heard from several 
Regional stations in the USSR. Radio Kiev 
in the Ukraine carries English 
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0300-0330UTC on 9665, 15100, 15185, 
15240, 15255, 15295, 17870kHz. A 
transmission to Europe 2000-2030 is 
broadcast on 6020, 7260 and 9640kHz. 

Radio Vilnius in Lithuania, which uses, 
the technical facilities of Radio Moscow, 
is heard on 15100 with an English broad¬ 
cast to North America 2300-2330 UTC. 
Transmissions are also carried on 15185, 
15240, 15295 and 17870kHz. 

Radio Tashkent in Uzbekistan has two 
transmissions in English 1200-1230 and 
1400-1430UTC which are broadcast on 
5945, 6025, 9540, 9600 and 11785kHz. 

Radio Yerevan in Armenia has one 
English broadcast daily 0355-0400UTC 
which is carried by Radio Moscow 
transmitters on 9750, 15100, 15185, 
15255, 15295 and 17870kHz. 

LISTENING BRIEFS 
EUROPE 

SUMMER TIME: During the summer in 
Europe, many countries stay with their 
own local time and are no longer broad- 
casting with UTC. This means that broad¬ 
casts are heard one hour earlier. The list 
includes Finland, East Germany, Hungary 
and several other countries which will be 
heard one hour early up to September 
27 when they will return to standard 
time. Broadcasts from Finland are now 
heard one hour earlier and the service to 
Australia in English is 08300900UTC on 
21465kHz. On Sunday the "Sunday Best" 
program is heard 0700-0830UTC. 

AFRICA 
ALGERIA: Algeria has English 2100-2130 
on 11740, 15307 and 21725kHz. A new 
frequency 25680kHz is in operation 
0800-1600UTC with a broadcast in 
Arabic; signals are fair at the opening of 
the broadcast. 
NIGERIA: The service provided by the 
transmitter on 4770kHz is curr^!][y 
heard with the announcement. "The 
English service of Radio Nigeria, 
Kaduna". The 4770kHz channel is in use 
from 0400-2400. In addition to its own 
programs, two news bulletins are 
relayed from Lagos daily at 0600 and 
2100UTC. 

ASIA 
INDONESIA: The Voice of Indonesia at 
Jakarta, after spending some weeks or 
two new frequencies, has returned to it< 
original outlets. The English broadcast 
0800 is again received on 11790 ar 
15200kHz, replacing the former 117 
and 15150kHz. A later broadcast 
English at 1400UTC is also on the 
former frequencies. 

Notes from readers should be sent to Artt 
ushen 212 Earn Street, Invercargill NZ. 
Ties are UTC (GMT). Add eight hours 
IfKSJ, 10 hours for EAST and 12 hours 

“HOW TO TURN ELECTRONIC 
THEORY INTO PRACTICE 

AND MAKE IT PAY.T 
“If you understand and enjoy radio and electronics and 

want to extend your knowledge and experience, then we at 
Stott’s can help you. 

Stott's have home-study courses for complete beginners 
in Radio theory and basic Electronics through to the standards 
needed to maintain and service Colour Television. 

Anyone who has these skills at their fingertips can make it 
pay by turning a fascinating hobby into a lucrative part or full 
time profession.” ^ 

Athol H. Kelly b com iHons i a a s a f c i s 

Principal Stott s Technical Correspondence College 

Stotts V The name to trust in 

correspondence education 

TECHNICAL CORRESPONDENCE COLLEGE 

Melbourne. 159 Hinders Lane 3000 Tel 636212 

Sydney 383 George Street 2000 Tel 29.2446 

Brisbane >90 Adelaide Street 4000 Tei 31 1627 

Adelaide. 86 Pine S|reet. 6000 Tel 223 3700 

W Perth. .’•) Richardson Street 6006 Tei 322 6481 

Hobart is!Fi 29ArgyieStreet 7000 Tei 34 2399 

Singapore • 0 Box 33% Singapore 1 

Please send me tree and without obligation, 
full details ol Ihe following courses 

MR MRS MISS. 

ADDRESS - 

. (PLEASE PRINT) 

I 
Stott s undertake that no sales counsellor will visit you ^ 

. POSTCODE_ 

The Stott’s range ot courses in 

Electronics is 

Intro to Electronics 
Digital Electronics for 

Technicians/Servicemen 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
Radio for Amateurs 
Amateur and Novice 

Radio Operators Certs 
Electrical Mechanics 

A full range of Hobby and 
Business courses also available _ 

ALA/ST 1929/EA/581 
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Books & 
Literature 

Fibreoptics 
Handbook 

FIBREOPTICS by John A. Kuecken. Soft 
Covers, 363 pages, 207mm x 128mm, 
illustrated with diagrams and tables. 
Published by Tab Books Inc, 1980. 
Price $10.95. 

This book is aimed at providing prac¬ 
tical knowledge of fibre optics to the 
engineer and technician, and on the 
whole it does the job very well. After a 
brief historical introduction describing 
Alexander Graham Bell's experiments 
with the photophone, the author in¬ 
troduces the applications of fibre optics 
and describes their potential in many 
diverse fields, then goes into detail. In 21 
chapters the book provides basic theory 
on modulation techniques, information 
transmission, the nature of light and 
wave mechanics, lenses and the varieties 
of optical fibres. Photodectors, light 
sources and practical design of optical 
receivers and transmitters are also well 
covered. 

The mathematical treatment of the 
transmission of light and of optoelec¬ 
tronic devices is well handled, and is 
complemented by clear diagrams and il¬ 
lustrations of the effects involved. In 
keeping with the practical nature of the 
book the emphasis is on experiment and 
"hands on" experience, and circuits and 
constructional details are provided to 
allow the reader to build a low cost fibre 
optic transmitter and receiver unit. 

Fibre optics will greatly expand the 
capacity of our existing communications 
networks, and will also make possible 
new applications. As well as the advan¬ 
tages of lower cost and higher capacity, 
optical fibres have properties which 
make them unique. One example is the 
fibrescope, one of the earliest uses of 
optical fibres, which permits internal ex¬ 
amination of the body without surgery 
or the use of X-rays. Another example 
given is the use of optical fibres as links 
in equipment used for measuring the 
performance of high power antennas. 
Because the material of the fibre is not 
electrically conductive, it does not pro¬ 
duce the spurious signals associated with 
the use of cables in this application. 

A valuable feature of the book is its 
historical treatment of the development 
of theories on the nature of light. 
Fibreoptics" is a nicely balanced presen¬ 

tation of the subject of optoelectronics, 

and can also be recommended as an in- 
[[pduction to optical mechanics. 
Whether you're looking for detailed 
theory, circuits for immediate use or an 
overview of a growing and exciting field 
this latest TAB book fills the bill. 

Our copy came from Technical Book 
and Magazine Co Pty Ltd, 289-299 
Swanston St Melbourne, Vic 3000. (P.V.) 
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Colour television 
servicing 

COLOUR TELEVISION SERVICING by 
Gordon J. King. Second edition, se¬ 
cond reprint. Published by Newnes- 
Butterworths, London. Stiff paper 
cover, 342 pages, 243 x 155mm, il¬ 
lustrated by diagrams and pictures 
Price in Australia $15.00. 

Tte first edition of this book was 
published in 1971, with a second edition 
following in 1975 and subsequently 
reviewed in these columns. Stocks have 
been replenished with a second reprin¬ 
ting, but the contents remain the same. 

Author Gordon King assumes that the 
principles and practice of monochrome 
television will be well known to prospec¬ 
tive readers, or will be accessable in 
other books. His object, here, is to con¬ 
duct readers from that position to an 
understanding of the NTSC and PAL col¬ 
our systems. His treatment is essentially 
non-mathematical and his target reader- 
ship includes students, and those en¬ 
thusiasts, servicemen and engineers who 
may wish to up-date in this field. 

Chapters 1 to 5 are of a general nature 
detailing the background to colour Tv’ 
the science of colour, the operation of 
colour cameras and display tubes, and 
an overall view of the total system 

From there on, the Author looks at the 
specifics of typical receivers: Purity and 
convergence; Timebases, EHT and 
power supplies; Luminance, grey-scale, 
etc, Chroma circuitry; Encoding and 
decoding. 

Chapter 11 introduces the aspect of 
servicing: Test Equipment; Locating 
faults; Service procedures; Field servic¬ 
ing; Alignment; Picture tube faults 

The book concludes with a chapter on 
modern design trends (ie up to 1975) a 
summary of television standards, and an 
index. 

While the text relates to the British 
scene in particular, with a lingering 
heritage of valve type equipment, the 

material would be appropriate for study 
in Australia. It is just a pity that Gordon 
King has not been able to expand the 
final chapter to take in the last five years. 
ci?Un C?.py came from Butterworths, 
586 Pacific Highway, Chatswood, NSW 
2067 (W.N.W.) 

Radio 
Communication 

EFFECTS OF THE TROPOSPHERE ON 
RADIO COMMUNICATION by Martin 
PM Hall. Published March 1980 by 
Peter Peregrines Ltd (England) on 
behalf of the Institution of Electrical 
Engineers. Stiff covers, 206 pages 
215mm x 130mm, illustrated by 
diagrams, graphs, tables and two col¬ 
our plates. English recommended 
overseas price £16.50. 
The author of this gained his M.Sc. 

degree from London University in 1963, 
and has since been engaged in 
tropospheric research at the Appleton 
Laboratory. Since 1970 he has been a 
mp/rrM ° ,the, UK comittee of the 
GUK/ITU and a delegate to its meetings 
in Geneva. 

The book s title may well attract the at¬ 
tention of typical radio amateurs, but 
they should be warned that it is not 
directed at this level. Granted, a few mav 
I, valuable, but the majority would 
lack the formal training to cope with the 
in-depth presentation. 

The book is written for communica¬ 
tions engineers; those whose job it is to 
design high reliability commercial or 
military radio circuits over a wide variety 
of paths and, for the most part, using fre¬ 
quencies above 30MHz. 

Since the propogation medium — the 
troposphere - is the major variable in 
any such system the author has attemp¬ 
ted to set down and quantify all the fac¬ 
tors which contribute to this variable, 
taking into account the frequency band 
to be employed, the standard of service 
required, the economic factors involved 
and so on. 

The book is divided into eight chapters 
the titles of which give some idea of the 
overall contents. (1) Introduction. (2) At¬ 
mospheric Refractive Index. (3) Precipita¬ 
tion, Cloud and Atmospheric Gases (4) 
Terrestial Line-of-Sight Paths. (5) Earth-to- 
Space Paths. (6) Transhorizon Paths (7) 
Area Coverage. (8) Radio Interference. 
, !!'ere Is a^so a very extensive 
bibliography at the end of the book, oc¬ 
cupying no less than 17 pages of small 
type. This alone should prove extremely 
valuable to any communications 
engineer. 

!n summary; a specialised textbook for 
the advanced engineer, containing a 
wealth of formulae, charts, graphs and 
references probably unavailable 
anywhere else in a single volume. 

Tj.r. C°PV came direct from the 
publisher. (P.C.W.) 



1981 World Radio & 
Television Handbook 
1981 WORLD RADIO & TELEVISION 

HANDBOOK, edited by Jens M. Frost. 
35th edition. Soft cover, 600 pages 
230mm x 145mm. 

This year, the Handbook was printed 
for the first time in the United States, 
having previously been produced in Bri¬ 
tain. In consequence, it has been com¬ 
pletely reset and, being printed on 
heavier paper, weighs more than the 
earlier editions. 

In terms of content also, it is the big¬ 
gest yet, as the information expands to 
keep pace with World broadcasting. 

The Handbook follows the same for¬ 
mat as in the past. It gives information 
about every radio station under country 
and continental listing and, at the back, 
has a cross reference by frequency of all 
medium and shortwave stations of the 
world. The new Handbook also includes 
Listen to the World”, a 62 page section 

which highlights items of interest to the 
radio listener. 

The excellent series of reviews of 
present-day receivers is continued. Fur¬ 
thermore, as this is the year of IYDP (the 
International Year of the Disabled Per¬ 
son) there are appropriate articles, in¬ 
cluding one by Arthur Cushen who looks 
at listening for the blind. 

Traditionally, The World Radio & 
Television Handbook has been used 
widely as a reference guide by broad¬ 
casters throughout the world and is 
found in most of the leading libraries in 
each country. The book is available from 
the Technical Book and Magazine Co 
295-299 Swanston St Melbourne 3000 or 
from other technical bookstores. 

A brochure on the 1981 edition is 
available from Arthur Cushen, 212 Earn 
Street, Invercargill, New Zealand. 
(A.T.C.) 

Technical 
education forum 
FUTURE DIRECTIONS IN SKILLS TRAIN¬ 

ING. Sponsored by the NSW Council 
of Technical and Further Education. 
Held in August last, at the College of 

Catering Studies and Hotel Administra¬ 
tion, Ryde, NSW, the Seminar was con¬ 
cerned with technical training in the 
broad sense - not just in relation to a 
single industry. It provided a forum for 
discussion between 170 representatives 
of employers, trade unions, Federal and 
State Government departments, educa¬ 
tion and training authorities. 

The need for skilled workers was not 
questioned but there was much discus¬ 
sion of the options available which might 
offer a solution to the problem. Stiff 
paper covers, 102pp 297mm x 209mm. 

Copies of the report are available on 
written request from The Secretary, 
Department of Technical and Further 
Education, GPO Box 2626, Sydney 2001. 

Just some of the books from the biggest ranae of r^rfin . * 
books in Australia. 9 f radl° and electronics 

If the book you require is not listed below, it con be ordered from us. 

NEW - NEW - NEW 

Latest editions of some of the most popular books on the 
subject. 
A R R L. Handbook - New 1981 Edition $i 4 95 

World Radio TV Handbook - 1981 edrtion $16 95 
Guide to Broadcasting Stations - 18th Edition 
(Wireless World) $9 50 

HOWARD SAMS BOOKS: 

Guide to CMOS Basics. Circuits and Experiments 
(Berlin) 
Security Electronics (Cunningham) 
TV Antennas and Signal Distribution Systems 
(Salvati) 

Understanding 1C Operational Amplifiers (Melen) 
VHF Radio Propagation (Stewart) 
Modern Recording Technique (Runstem) 
FM From Antenna to Audio (Feldman) 
6502 Software Design (Scanlon) 
Stereo High fidelity Speaker Systems (Zucker 
man) 
1C Op Amp Cookbook (Jung) 
TTL Cookbook (Lancaster) 
TV Typewriter Cookbook (Lancaster) 
The Cheap Video Cookbook (Lancaster) 
CMOS Cookbook (Lancaster) 1st Edition 1977 
Active Filter Cookbook (Lancaster) 
1C Timer Cookbook (Jung) 
Programming and Interfacing the 6502 with 
Experiments (De Jong) 

MICROCOMPUTERS/ 

MICROPROCESSORS BOOKS: 
The Computer Solution (Behan/Holmes) $11 95 
Australian Microcomputer Handbook $20.00 
Best of Interface Age — Volume 1 $14 20 
Best of Interface Age - Volume 2 $19 00 
The S 100 Bus Handbook (Bursky) $19 00 
The PLL Synthesizer Cookbook (Kinley) $11 50 

TEA: An 8080/8085 Coresident 
Editor/Assembler (Titus) $1 ^ 95 

The Fortran Cookbook (Dence) $10 95 

M6800 Programming Reference Manual 
(Motorola) $6 7Q 

TRS 80 Interfacing - Book 1 (Titus) $11 95 

The Complete Handbook of Robotics (Safford) $11 50 
How to Build Your Own Working Robot 
PET (Da Costa) jg g^ 
Small Business Computer Systems (Best) $12 §5 
Programming in Pascal - Revised Edition 

(Groqono) $12 95 
TRS 80 Assembly Language (Howe) $13 50 

Z80 Microcomputer Design Projects (Barden) Si 7 50 
CP/M Primer (Murtha & Waite) $15 95 

Mostly Basic. Applications for your Apple II 
(Berenbon) $1475 

Mostly Basic Applications for your TRS 80 $14 75 
Mostly Basic Applications for your Pet $14 75 
Programming the 6502 (Zaks) (Sybex) $17 60 
Foundations of Programming with Pascal 
(Moore) $12.50 
Programming the Z8000 (Mateosian) $19 40 
Programming the Z80 (Zaks) (Sybex) $18 60 
The CP/M Handbook (Zaks) $iq 40 
6502 Applications Book (Zaks) (Sybex) $17^60 

LATEST 

ADAM OSBORNE BOOKS 
6800 Programming for Logic Design 

Assembly Language Programming 
8080 Programming for Logic Design 
Z80 Programming for Logic Design 
Z8000 Assembly Language Programming 
t7:2 Assembly Language Programming 
The 8086 Book includes the 8088 

$15.50 
$19.20 
$13.50 
$13.50 
$19.20 
$19.20 
$22.50 

$11.95 
$7.95 

$13.50 
$6.75 
$6.75 

$14.25 
$7.00 

$14.25 

$8.50 
$19.95 
$12.95 
$13.50 

$7.95 
$14 25 
$19.95 
$13 50 

$18.95 

AMERICAN RADIO RELAY 

LEAGUE PUBLICATIONS: 
Understanding Amateur Radio 
The Radio Amateur’s License Manual 
A Course in Radio Fundamentals 
FM & Repeater for the Radio Amateur 
Single Sideband for the Radio Amateur 
Ham Radio Operating Guide 
Electronic Data Book 
Solid Sate Design for the Radio Amateur 
Learning to Work with Integrated Circuits 
Weekend Projects for the Radio Amateur 
The ARRL Operating Manual 

OTHER TITLES 

$8.80 
$6.20 
$7.20 
$8.80 
$7.20 
$7.20 
$7.20 

$12.80 
$4.00 
$6.20 
$9.80 

Flowcharting and Basic (Edwards/Broadwell) 
Sound Recording (Eargle) 
GE Semiconductor Data Handbook 
Digital Electronics Troubleshooting (Carr) 
Music and the Synthesiser (Graham) 
How to Select and Install Your Own Speakers 
(Crowhurst) 
HI Fi Loudspeakers and Enclosures (Cohen) 
Filter Theory and Design: Active and Passive 
(Sedra/Brackett) 
Video User's Handbook (Utz) 
Amateur Antenna Tests and Measurements 
(Hooton) 
21 Custom Speaker Enclosure Projects You 
Can Build (Weems) 
Australian Electrical Wiring Theory and Prac 
tice (Pethebridqe) 

Electrical Principles for the Electrical Trades 
(Jenneson) 
Modern Radar. Theory, Operation and 
Maintenance (Safford) 
1C Array Cookbook (Jung) 
Practical Antennas for the Radio Amateur 
Design of VM0S Circuits with Experiments 
(Stone) 
The Complete Handbook of Radio Transmitters 
(Carr) 

Electronics (An Introduction for Schools and 
Colleges) (Sparks) 
GE SCR Manual 
The New Penguin Dictionary of Electronics 
(Young) 
Transistor Substitution Handbook No. 17 
Master Transistor/IC Substitution Handbook * , uy; 
We also carry a large range of overseas and local com 
puter magazines. 

$13.95 
$30.00 
$18.05 
$13.95 
$15.00 

$7.50 
$13.00 

$45.50 
$17.50 

$11.95 

$9.95 

$14.55 

$9.95 

$22.50 
$10.00 
$15.40 

$11.95 

$10.95 

$6.95 
$6.75 

$7.50 
$7.95 

$10.95 

For Mail Orders please add: SI.20 Local SI. 75 Interstate 

McGILL’S AUTHORISED NEWSAGENCY 
PTY LTD 

187 Elizabeth Street, Melbourne. 
Phone: 60-1475-6-7 
Prices subject to Alteration 
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New Products 
Low-cost telephone answering machine 
Featuring microprocessor control, this low-cost telephone answer¬ 
ing machine from Dick Smith Electronics is both easy to install and 
operate. It boasts a range of functions including automatic tone 
recording, no message and last message received signals, and op¬ 
tional remote control from any standard telephone. 

The most complicated thing about this 
telephone answering machine is its 
name - the "XK-2100 Computer Con¬ 
trolled Message Centre with Remote 
Control". Despite the "high-faluting" title, 
this unit is the first truly affordable 
Telecom-approved telephone answering 
on the market, at least as far as most 
readers will be concerned. 

As supplied, the unit comes well- 
packed in polystyrene foam and a card¬ 
board box. A pre-recorded C60 cassette, 
dynamic microphone, plugpack power 

supply, user manual and fitting instruc¬ 
tions are all supplied as standard. The 
optional remote bleeper is available as a 
separate item. 

The machine is made from grey 
impact-resistant plastic with overall case 
dimensions of 150 x 60 x 225mm (W x 
H x D). Mass is 1.6kg. The plugpack is a 
large 50 x 90 x 60mm (W x H x D) and 
can supply a hefty 15VDC at 600mA, 
while the portable remote beeper is a 
pocket-sized 40 x 109 x 22mm. 

Arranged on the front panel are three 
pushbutton switches for "message 
report", "absent" and "skip" modes, an 
on/off volume control, and a system 
override switch. All but the override 
switch have indicating LEDs which 
operate in flashing and/or continuously 
illuminated modes. 

The fitting instructions supplied point 
out that Telecom Australia is the only 
organisation legally permitted to con¬ 
nect the unit to the public telephone 
system. Consequently, two application 
forms suitable for lodgement with 
Telecom Australia are included. Where 
Telecom regulations do not apply, for 
example on a private telephone system, 
the user can personally wire the unit to 
the telephone socket. The fitting instruc¬ 
tions are easy to follow and a diagram 
shows the necessary wiring details. 

Once the answering unit has been con¬ 
nected to the telephone line, it is ready 
to be tested. The plugpack supply is con¬ 
nected to a convenient mains outlet and 
the sample pre-recorded cassette is in 
stalled. By pressing the "Absent Mode" 
key the unit will automatically rewind to 
the beginning of the tape, ready to ac¬ 
cept telephone messages. 

Upon dialling, and after about five 
rings, the telephone answerer responds 
with: "Thank you for calling. We are 
sorry we cannot take your call personal¬ 
ly. Your call is important to us. Please 
leave your name and telephone number 
after tne 'beep' and we will get back to 
you as soon as possible. Thank you and 
here is the beep". After the "beep" you 
can leave your message and this is 
recorded on the cassette. The machine 

automatically hangs up after a set time of 
30 seconds, when a pre-recorded tone is 
detected. 

The 30-second message interval is fixed 
and, for this reason, the machine will not 
immediately answer another call when 
the original caller hangs up. Instead, it 
will keep the line ringing until the tape 
has stopped at the next segment con¬ 
taining the pre-recorded announcement. 

The recorded messages can be retriev¬ 
ed in either of two ways. First, by press¬ 
ing the "message report" key, all 
messages are played back minus the 
prerecorded announcements (thankful¬ 
ly). The unit can then be left to record 
messages continuing from the last 
recorded, or the messages can be erased 
by further incoming calls if the "absent" 
key is pressed. 

The second method of playback is via 
the optional remote beeper. The 
telephone answerer is called from 
another telephone. When the pre¬ 
recorded announcement asks you to 
leave a message, an audible "call-in" 
signal from the beeper is sent down the 
telephone line instead. The answerer will 
respond with a return tone indicating 
either that no messages were received 
or that messages will now be played 
back. 

Once all the messages have been 
played back, a last message tone is 
given. The caller then has the option of 
recording new messages after the last 
recorded message by pressing the "keep 
messages" button on the beeper. Alter¬ 
natively, he can record new messages 
over those just played by simply hanging 
up (the tape automatically rewinds to 
the beginning of the spool). 

From the previous discussion it can be 
seen that the inbuilt dedicated 
microprocessor does a good job of 
keeping the owner well informed about 
the state of the answerer. As well as 
those features already mentioned, a 
flashing LED over the "absent" key in¬ 
dicates that at least one message has 
been received, while a flashing LED over 
the "absent" and "message report" keys 
indicates that the cassette is full to 
capacity with messages. 

In addition, a flashing LED over the 
"skip" mode key indicates operational 
problems. 

The "skip" key itself enables the user 
"skip" to the beginning of the next 
message during playback. This 
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eliminates the need to listen to unused 
portions of the 30 second message 
period, or to callers who did not leave a 
message, resulting in a recording of the 
dial tone. 

Although the pre-recorded test tape is 
useful for setting the answering machine 
up and for testing, the pre-recorded an¬ 
nouncement may not be suitable for 
many applications. One disadvantage is 
that it does not mention the company 
name at the beginning of the call. For 
this reason, many users will prefer to 
record their own announcements. 

The tones necessary at the beginning 
of the tape, at the end of the pre¬ 
recorded announcement and at the end 
of the message interval are all recorded 
automatically. In addition, prompting in 
the form of flashing or continuously il¬ 
luminated LEDs is provided. As with the 
message interval, the announcement in¬ 
terval is fixed, in this case at 16 seconds. 

It was during the recording procedure 
that a minor problem with an otherwise 
well-designed machine arose. The pro¬ 
blem has to do with the delay time 
before recording of the first start of an¬ 
nouncement tone occurs. This appears 
to be too short for cassettes which have 
a plastic leader at the start and finish of 
the magnetic tape. In the case of the test 
tape, we found it necessary to remove 
the tape leader before the machine 
would accept that any recording had 
been made. The problem can, of course, 
be solved by using leaderless tape. 

Another drawback of the answering 
machine is that separate pre-recorded 
announcements are necessary for each 
message to be received. For example, 
some 25 announcements are recom¬ 
mended for a C60 cassette tape (12 for 
C30, 40 for C90) and recording these can 
become tedious. However, once the 
recordings have been made they will not 
be erased by the machine and can be 
reused indefinitely (the erase function is 
inhibited for 16 seconds every time the 
pre-recorded message start pulse is 
detected). 

Naturally, this machine costs con¬ 
siderably less than those using endless 
tape for the recording announcement, 
and which require only one recording of 

Three terminal 
10A voltage regulator 

National Semiconductor Corporation 
has introduced a monolithic three ter¬ 
minal adjustable voltage regulator which 
can supply currents of up to 10 amps. 
The LM196 offers a claimed performance 
equal to or better than existing lower 
power 1C regulators, and will operate 
with a 200°C maximum junction 
temperature in the output power 
transistor. 

This high temperature specification 
allows the regulator to dissipate 45 watts 
at a case temperature of 125°C. Up to 
70W can be dissipated at lower 
temperatures. All of the protection 
features such as current limiting and 
automatic thermal shutdown found on 

Compact optical switch 
for position sensing 

Total Electronics Pty Ltd has available a 
new series of high resolution optical 
switches. The OPB820 series each con¬ 
tain a gallium arsenide infrared emitting 
diode and a silicon phototransistor in a 
black plastic slotted housing measuring 
6.1mm wide by 7mm high and 15mm 
long. 

The OPB820 series is intended to be us¬ 
ed for high resolution position sensing in 
conjunction with a slotted rod for linear 
position sensing or a slotted disc for 
rotary position sensing. Applications in¬ 
clude sensing of machine tool worktable 

the announcement to be made. 
One further feature that deserves a 

mention is the override (or hold) switch. 
This enables the user to break into an in¬ 
coming call (monitored by simply turn¬ 
ing up the volume control) and speak to 
the caller personally. In addition, the 
override switch enables the telephone to 
which the machine is connected to be 
used in the normal way. 

Overall, the telephone answering 
system represents good value for 
money, especially when the many ex- 

National's other adjustable voltage 
regulators are also available on the 
LM196. 

For more information, contact National 
Semiconductor (Australia) Pty Ltd, Cnr 
Stud Road and Mountain Highway, 
Bayswater, Victoria, 3153. 

location, typewriter carriage location 
and print head location. 

Also available from Total is a new 
series of power MOSFET devices from 
Motorola, which allow simplified design 
of driving circuits and fast switching 
times. 

The Motorola power MOSFET products 
available are enhancement mode, N- 
channel silicon gate devices. The six pro¬ 
ducts initially available include TO-3 and 
TO-220 packaged devices offering 
ratings of 450-500V at 4 amps, 350-400V 
5A, and 60V and 100V at 12A. 

For more information contact Total 
Electronics, GPO Box 1286K, Melbourne, 
Victoria, 3001. 

cellent features are considered. In par¬ 
ticular we liked the features afforded by 
the microprocessor, the remote control 
beeper and the well written user 
manual. 

Cost of the telephone answering 
machine is $199, while the optional 
bleeper sells for $39. These prices in¬ 
clude sales tax. The machine is Telecom 
approved and is available from all bran¬ 
ches of Dick Smith Electronics stores and 
from Dick Smith resellers throughout the 
country. (JC). 

JSS. ANADEX 
//& DP 8000 
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Australia’s Resistor 
House 

“BIG SAVINGS! 
Carbon Film Resistors Metal Film Resistors 
!4 watt 5% tol. % watt1% tol. 50 RRM. 

50C I 400 I $2 I $2.50 
100 I 100 1100 in lots of I 100 in 

in 100 lots* ■ in 1000 lots* I 1000* I lots of 100* 

•Plus sales tax if applicable. 

VSI 
ELECTRONICS 
(AUSTRALIA) 
PTY LTD 

VSI, the distributor ottering something unique - Service. 

Adelaide 51 6483; Brisbane 52 4261; Melbourne 877 5311; Perth 328 8091; Sydney 439 8622 
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New Products 

A low-cost oscilloscope for the hobbyist 

Most hobbyists and beginners want a CRO at some time but feel 
they can not afford it. Well the recently released “Goodwill” 
oscilloscope could be the answer. For just $235 (including sales 
tax), the Model 955 features lOmV/div sensitivity, 6.5MHz band¬ 
width and four timebase ranges up to 100kHz. 

/ 

LEFT: most of the 
components are 
mounted on a 
single PCB. Unit 
uses an Hitachi 
CRO tube. 

An oscilloscope is the most versatile 
and powerful piece of test equipment a 
hobbyist can have, but for most hob¬ 
byists it is difficult to justify the cost of a 
$600 plus CRO. However the Model 955 
CRO from Good Will should be well 
within the means of most hobbyists, and 
while it does not have the features of 
more expensive CROs it is still a very 
useful instrument. 

The 955 features a large 130mm blue 
phosphor CRT screen with an effective 
display area of 8 x 10cm. Overall dimen¬ 
sions of the unit are 250 x 180 x 415 (H x 
W x D) and weight is 4kg. Front panel 
controls include sweep range, vertical 
gain attenuator, vertical position and 
gain, horizontal position and gain and a 
variable sweep control. The various con¬ 
trols are well laid out and are grouped 
together according to function. 

The vertical gain attenuator provides 
three attenuation steps, viz 1,1/10,1/100 
as well as a .05Vp-p calibrate position 
and a ground position. The adjacent 
variable gain control provides a con¬ 
tinuous x15 adjustment of gain for each 
range. Maximum allowable input voltage 
is 600V peak-to-peak while maximum in¬ 
put sensitivity was found to be 
8.5mV/div, which is better than the 
quoted figure of lOmV/div. 

Four ranges are provided for the 
timebase in xIO steps from 10Hz to 
100kHz with a lOOx variation in sweep 
speed available via the "sweep variation" 
knob. The maximum sweep speed is 
equivalent to 1/xs/div which is quite a 
respectable figure for a low-cost CRO. 

Additionally, the horizontal amplifier can 
be switched to external input for X-Y 
operation. In this mode we measured an 
input sensitivity of 250mV/div, which is 
the quoted figure. 

X-Y mode is particularly useful for 
generating Lissajous figures and hence 
comparing the frequency and phase of 
two signals. For phase measurements to 
be correct, however, the phase shift in 
the vertical and horizontal stages should 
be the same. We found that there was 
very little phase error up to about 
10kHz, beyond which the phase error in¬ 
creased up to 14° at 300kHz. 

A rather unusual feature which has also 
been provided on the timebase switch is 
a "line" mode in which the horizontal 
amplifier is connected to a sine wave 
sienal derived from the mains for Lissa¬ 

jous figure generation. 
Timebase triggering is selected by the 

"sync mode" switch which has four posi¬ 
tions labelled int-h, int-, line, ext. The 
first two modes enable triggering from 
the input signal, either on positive or 
negative peaks, while the line position 
obtains sync from the mains and the 
"ext" position switches sync input to the 
external sync inputs on the front panel. 

According to the specifications the in¬ 
ternal sync circuitry requires an input 
signal of at least one vertical division. 
This is essentially correct but there is no 
provision for syncing on more complex 
signals, eg, most CROs provide either a 
high pass or low pass filter and adjust¬ 
ment of the triggering level. The Model 
955 lacks these features and we found 
that in some cases, either the vertical 

r~Fan-S*eJ&r 
Uttitum wtJS*L~ 

MOS with s'^'e.?fpe( ceil, 
i power p inai VoitaO® ^ ** 

Nominal TCCNjcoE^gjONics 

p O. Box 60. Lane Cove. N.S.W. 2066. Tel. (02) 427 3444 
P.0, Box 520. Clayton, Vic. 3168. Tel. (03) 544 7833 
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(Just Easy Terminating Flat 
Electronic Cable System) 

Whatever your wiring package, 
JET F LECS is the most dependable way 
to travel. We think it is the most logical 
and versatile connection system available and 
you can get it right here in Australia from Utilux. 

Space saving. Your biggest problem is usually lack of 
space. JET FLECS flat cable saves you valuable space. 

Flexible and Versatile. Almost any connecting 
configuration can be assembled in JET time. Connectors 
are available in shielded (blind) or daisy-chain (thru) 
cable mounting covers and housings that can mount to 
a header with or without a latch means. An optional 
strain relief can be used. 

Performance. Second to none, as far as we're concerned. 
And we're concerned about your product's and 
performance. Performance means low contact resistance 
values, non-overstressed contacts, and suitable 
insertion/withdrawal forces. 

Dependable. All components'are tested to Milspec for 
shock, vibration, environmental conditions, insulation 
resistance and dielectric withstanding voltage. Sure and 
firm clamping means no loose strands to harm delicate 
components. 

Matched application tooling. Utilux supplies you with 
a press and dies perfectly mated to the connector, so 
crimping is fast and reliable. 

Three families: 

The JF 50 (1.27mm) group for high density areas, 
offering flat cable, male and female connectors, dual 
in-line connectors and double sided PCB edge connectors 
on 2.54mm pitch. 

The JF 100 (2.54mm) connector family consists of cable, 
male and female two part connectors (available with 
optional ramp or polarising ramp) as well as a single 
sided printed circuit board edge connector. 

The JF 156 (3.96mm) system has available 300 volt and 
600 volt cable in 18 AWG and 22 AWG wire sizes. The 
family of cable connectors mate directly with the 
KK wafers which have been a proven industry standard 
over the past ten years. The JF 156 cable connectors 
have various options available. For example, non harness 
connectors for use with either ribbon cable or discrete 
wires, or, a mixture of both. Also available in this range 
is the new high pressure contact Trifurcon. 

Save time and money. Lower your installation costs and 
reduce quality control rejects with Jet Flees, from 
Utilux. 

Go Jet Flees . . . and solve your wiring problems! 

© UTILUX 
Utilux Pty. Limited, 14 Commercial Fid., Kingsgrove 
NSW 2208. Ph: 50-0155. Telex: 21516 
Victorian Branch la Cromwell Street, Caulfield, Vic. 3165. 
Ph: 528-2533. Telex: 33971 Agents in all states 
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New Products 

(Continued from pi 19) 

gain or variable sweep controls had to 
be adjusted to obtain a stable display. 

We measured the input impedance of 
the CRO as 1M in parallel with 38pF 
which is close to the quoted figure of 1M 
in parallel with 35pF. It should be noted 
though that the cable supplied with the 
CRO has a capacitance of 90pF- not 
unusual in itself but most CRO probes 
have a xIO facility which reduces the 
overall probe capacitance to around 
15pF. The input cable is terminated with 
a UHF plug and socket whereas most 
CROs use BNC sockets. 

Bandwidth of the CRO is really very 
good at the price and we found it was 
somewhat in excess of the quoted figure 
of 6.5MHz. The horizontal amplifier 
bandwidth is in excess of 1MHz which is 
also better than the quoted figure of 
500kHz. 

Additional features include intensity 
and focus controls, AC/DC input switch, 
Z axis intensity modulation and 
mechanical trace rotation via screws at 
the back of the unit. 

Internally the Model 955 is well laid out 
with) most of the components mounted 
on a single-sided PC board which covers 

Versatile NiCd 
battery charger 

A & R Electronics has recently introduc¬ 
ed the PS519 Universal Nickel-Cadmium 
Battery CFiarger, which is being 
marketed under the Arlec brand. The 
design of the charger incorporates 
several new and very useful features. 

The unit consists of a small rectangular 
cabinet measuring 21cm x 10cm x 5cm 
and weighing 300 grams. Charging 
power is derived from the mains through 
a plugpack adapter. The plastic cabinet 
has a hinged transparent lid covering the 
battery compartment, and the unit will 
accept a total five batteries - one 9V 
transistor radio battery plus four cylin¬ 
drical 1.2V cells. .. 

The positions provided for 1.2V cells 
have a fixed positive contact and an ad¬ 
justable, spring-loaded negative contact 

almost the entire base of the unit. The 
CRO tube used is actually one manufac¬ 
tured by Hitachi and a small steel shield 
has been provided around the deflection 
area. The transformer incorporates a 
copper strap and has been mounted at a 
specific angle to help reduce the effect 
of hum fields. 

In use, we found that the CRO display 
was bright and well focused, and the 
large screen size was an advantage 
though we did note that, at maximum 
gain and slow sweep speed a slight 
mains ripple was discernible in the trace 
- though this is unlikely to be a problem 
in most situations. 

A 20-page user's manual is supplied 
and it includes operating instructions and 
a circuit diagram. A coaxial input cable is 
also supplied with a UHF connector at 
one end and alligator clips at the other. 

There is little doubt that the Model 955 
represents a good investment for the 
hobbyist. If offers a very good level of 
performance and at the low price of 
$235 it should be very popular. 

Our review sample came from Radio 
Despatch Service, 869 George St, 
Sydney, 2000, phone (02)211 0816 (R. 
de ).). 

which allows batteries of different sizes 
to be accommodated. Four AA penlight 
cells, or four C size or D size batteries 
can be charged simultaneously, or bat¬ 
teries may be charged singly, in pairs, or 
in groups of mixed sizes. 

Set into the plastic case above each 
battery position is a LED indicator lamp 
which glows when the battery it 
monitors is receiving a charge. The 
charger also includes a battery testing 
facility to enable the condition of bat¬ 
teries to be checked before and after 
charging. A two position switch on the 
top cover selects the Charge and Test 
functions, and test indication is by a LED 
which glows more or less brightly accor¬ 
ding to the state of charge of the battery. 

Further details are available from A & R 
Electronics Pty Ltd, 30 Lexton Road, Box 
Hill, Victoria, 3128. 

Digital tachometers 
from Tecnico 

Tecnico Electronics have been ap¬ 
pointed the Australian distributors for 
Tekel hand held digital tachometers. 
Two models are available, one a 
mechanical contact type for use where 
contact can be made with the device be¬ 
ing measured, and the other a non- 
contact type using infrared detection to 
sense the rotating device. 

The contact type tacho uses frictional 

coupling and imposes minimal loading 
torque on the equipment being 
measured. It can be used to measure 
rotational speeds from 5 to 30,000rpm. 
The infrared tachometer has a range of 
250 to 30,000rpm. Both instruments 
operate from internal dry cells, and 
rechargeable batteries and charger are 
also available. 

For more information contact Tecnico 
Electronics, PO Box 50, Lane Cove, 2066; 
or PO Box 520, Clayton, Victoria, 3168. 

High power rectifiers 
from Philips 

Two new families of rectifier diodes, 
the PH40 and PH70, have been added to 
the Philips range of general purpose 
power devices. The rectifiers nave 
average forward current ratings of 40A 
and 70A respectively, and both types 
can be supplied with peak reverse 
voltage ratings of 200V, 600V or 1000V. 
Both types are supplied in DO-5 
packages. 

Also available from Philips are two new 
12V hybrid integrated circuit VHF/UHF 
wideband amplifiers, the OM345 and 
OM370. The OM345 is intended for use 
as an antenna amplifier in car radios and 
caravans, and has a transducer gain of 
12dB and an output voltage of 99dB uV 
at 470MHz. 

The OM370 is a three stage wideband 
amplifier with a transducer gain of 28dB 
and an output voltage of 114dB uV at 
470MHz. It is intended for use as an 
amplifier in cable television networks 
and general VHF and UHF applications. 

For further information contact Philips 
Electronic Components and Materials, 
67 Mars Rd, Lane Cove, NSW 2066. 

Hitachi CRO probes 
Standard Components Pty Ltd advise 

the availability of a new Hitachi Denshi 
probe suitable for their range of 
oscilloscopes. 

The new probe, AT 100 AG 1.5, is a 
100 to 1 and 10 to 1 switchable type 
usable up to 35MHz. Input impedence is 
lOOMfl on 100 to 1 and 10MG on 10 to 1 
setting. The probe is rated at 100V DC 
+AC peak, and is fitted with a 1.5m 
cable and a BNC connector. 

The AT 100 AC 1.5 is available from 
Hitachi oscilloscope stockist, Standard 
Components Pty Ltd, 10 Hill St, 
Leichhardt (PO Box 174), NSW 2040. 
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New Products 

Leader audio test equipment from Vicom 

Vicom International, the Australasian 
representatives of Leader Electronics 
Corporation of Japan, have recently 
released four new audio test instruments 
for the Australian market. The new in¬ 
struments are a sweep/function 
generator, a log amplifier, an audio 
tester and a distortion meter. 

The LFG-1300 is a multi-purpose func¬ 
tion generator, designed to generate 
various waveforms over a frequency 
range of 0.002Hz to 2MHz. Outputs 
available include sine, triangle, square, 
pulse and sawtooth waveforms. Applica¬ 
tions include testing and adjustment of 
equipment in areas such as medical 
science, physical geography and 
automatic control. 

The new log amplifier, the LPA-1305, 
features a built-in detector, and is 
specially designed to be used with the 

LFG-1300 sweep function generator. The 
LPA-1305 operates as a logarithmic 
amplifier for both DC and AC inputs, and 
three frequency markers are provided. 

The LAV-191 audio tester combines a 
wide band audio generator, an audio at¬ 
tenuator and a wide range AC 
millivoltmeter. The audio generator sec¬ 
tion provides sine and square wave out¬ 
puts into 600 ohms, and covers the fre¬ 
quencies between 10Hz and 1MHz in 
five switchable ranges. The attenuator 
section has a range from 0 to 120dB in 
IdB steps, with an accuracy of ±1.5%. 

The AC millivoltmeter provides a 
voltage range of 1.5mV to 500V rms in 
12 ranges, and a decibel range of -80dB 
to +56dB. 

The last instrument in the new range is 
a distortion meter, the LDM-170. The in¬ 
strument measures distortion, S/N (Signal 
to Noise) ratio and signal levels in audio 
circuits. Distortion products are fed to a 
high gain, wide band amplifier for display 
on an in-built meter. 

Contact Vicom International Pty 
Ltd, 68 Eastern Rd, South Melbourne Vic 
3205. 

New range of 
oscilloscopes 

CFS Electronic Imports of Victoria 
recently announced a new range of 
oscilloscopes to be released shortly. The 
new range of five models including one 
portable, is manufactured by Soar Cor¬ 
poration of Japan. 

All models use rectangular cathode ray 
tubes with a built-in graticule which gives 
high resolution with a minimum of 
parallax error. All are dual-trace and are 
supplied with dual xl and xIO probes. A 
trace rotation control on the front panel 
allows easy adjustment to compensate 
for variation in environmental 
magnetism. 

The first model in the range is the 
MS-3015, a portable oscilloscope which 
features a 95mm CRT, sensitivity of 
2mV/div over a frequency range of DC 
to 15MHz and add, subtract, chop and 
alternate trace modes as well as X-Y. 
Power supply may be 180 to 260V AC, 
11 to 30V DC or an optional NiCd. 

Top of the line is the Soar Model 
MS-6040, with a 150mm CRT and a 3dB 
bandwidth from DC to 40MHz. A trigger 
delay line is included allowing up to 
120ns delays for close analysis of 
waveform rise times. Power re¬ 
quirement is 240V AC. 

For further information contact CFS 
Electronic Imports, 15 McKeon Road, 
Mitcham, Victoria, 3132. 

WATERPROOF TO 100FT. 
Y ES — This is the latest "Superior Quality" 
Super Slim "Solar-power" Alarm Chrono¬ 
graph - Displays 12 Functions WITH 1/10 
sec. Lap-Time, Stop-Watch, 12/24 Hour 
Selectable System, AND Loud Daily Alarm. 
Waterproof to 100ft, Shockproof, 100% 
Stainless Steel, Mineral Glass, Instructions, 
2 Year Guarantee. 

Send name & address 
for your 

free 0:- 

QDARTEX INTERNATIONAL ' • 
G.P.O. BOX J666, FORREST PLACE 

PERTH. W.A. 6001. 

TRADE ENQUIRIES WELCOME 

CHECK ’EM IN CHECK ’EM OUT 
WITH NEAL-FERROGRAPH’S LOW COST 

AUDIO TEST EQUIPMENT 

PUSH BUTTON ANSWERS FOR:— 

• Distortion 

• Wow & Flutter 

• Gain 

• Frequency Response 

• Drift 

• Sensitivity on all Amplifiers, Tape 
Recorders, Dolby ™ Filters, and 
other equipment. 

FULL SPECIFICATIONS & INFORMATION FROM: 

BRITISH MERCHANDISING PTY LTD 
49 YORK STREET, SYDNEY. Tel: 29 1571 Tlx: 24922 
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LOOK!! LOGIC PROBES & PULSERS 
AT REASONABLE PRICES 

nr 
; SUITOR 

r- CM *777T 
\ cos s m roR Jz ITCH 

1 1 V *_* 
it 
\xt:t nm* 

"'l.Mh 
COXTROI. 
COXXEi 7 OR 

TOMER 
COSSECTOl 

LOGIC SIGNAL GATE MF520 
The Logic Signal gate MF520 is us¬ 
ed to extend the operation range of 
the logic probes. Its main function is 
to open a small time window, and let 
the logic probe indicate a signal state 
in the window. A gate control signal 
is required to mark the beginning and 
ending of the time. 

v—LL=j= xtnu - —= 
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LOGIC PROBE MF504 
The MF504 Logic Probe is designed for quick servicing and checking of integrated 
logic systems. With its unique multi-lamp readouts, the logic probe visually displays 
the presence of correct logic levels by illumination of coloured readouts. Incorrect 
logic levels are shown by the absence of coloured readouts. 

TRUTH TABLE TESTER MF5126 
The tester is designed to test the 
truth table of combinational logic cir¬ 
cuit on PC board, such as gates, 
decoders, multiplexers, arithmetic 
functions etc. It can isolate the circuit 
under test from other devices on the 
PC board. It comprises six model 
MF512 logic pulsers, one MF504 
logic probe, and one MF520 logic 
signal gate. Logic pulsers are used 
to set input state of the circuit under 
test. Logic probe and logic signal 
gate are used to observe the output 
states of the circuit under test. 

M¥ $048 

8-BIT MONITOR MF5048 
This instrument comprises eight MF504 logic probes and one 
MF420 probe rack. Mounting logic probe parallel on probe rack will 
ease viewing of the operations of counters, shift registers and data 
bus etc. 

LOGIC PULSER MF512 4 . 
A logic pulser is a valuable tool for trouble-snooting digital equipment. The use ot a 
pulser to inject pulses into circuit nodes without cutting traces, removing ICs, on 
monitoring circuit response with a logic probe, is an effective method of locating 
faults in logic, connections, or components. The pulser produces high energy, 
short duration voltage pulses of a logic state opposite to that of the node under 
stimulation. 

AMPEC ELECTRONICS PTY. LTD. 
1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle 2039. Ph (02) 818-1166. 

Available from: NSW Sheridan Electronics. 699 5922. Radio Despatch Service. 211 0191. David Reid Electronics. 

29 6601. Electronics (Distributors) 636 6052. Martin De Launay, 29 5834. Applied Technology. 487 2711 VIC: 

Stewart Electronics. 534-3733. Ellistronics, 602-3282. John Pearce. 528-5240. Ritronics. 489 8131. QLD: N.S. 

Electronics. 36-5061 WA: Reserve Electronics. 275 2377. Taimac. 328 1988. 
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TRANSFORMERS 
Made in Australia to Australian standards for 240V, 5OHz mains 

with secondaries from 1.5V to 11SV. 

CONVENTIONAL 
Rated from 2.5 to 350VA 

P.C.B. MOUNTED 
Pins located at standard 0.1" PCB grid. 
Ratings from 2.5 to 15VA with dual 
secondaries. 

MICROPROCESSOR 
Specially produced with 8 V main 
secondaries and 12-15V dual auxiliary 
secondaries. Outputs from 200mA to 
10A. Also Computer Line 
Conditioners. 

ENCLOSED TYPES 
Includes step down transformers for 
115V equipment, soldering irons, 
mains isolation etc. 

LOW PROFILE 
20, 40 & 60VA ratings with dual 
secondaries for various output voltage 
and current combinations. Also multi¬ 
tap 20VA version. Compact design. 

POWER POINT ADAPTORS 
Available in AC and DC versions with 
outputs to 6VA AC or 4VA raw DC or 
3VA filtered. 

POWER SUPPLIES 
Fixed regulated 13.8V DC supplies, 
variable 0-05 V DC with current limiting. 
Battery Chargers up to 20A. 

Send for data sheets and rating selection guide. 

FERGUSON TRANSFORMERS PTY LTD 
331 High Street, Chatswood 2067 Tet (02) 407 0261 

136 VICTORIA RD. MARRICKVILLE. NSW 2204 

PHONE 51 3845 
PROUD TO BE 
AUSTRALIAN 

RAD I O ELECTRONICS CENTRE 
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 

AN EXTRAORDINARY OPPORTUNITY TO OWN A TRULY PROFESSIONAL 
SET 

• MURPHY EX-RAN • 
• B40 COMMUNICATION RECEIVERS • 

Good clean condition, but not air-tested 240VAC 50Hz operation 6 Bands 
640kHz to 30.5MHz. Variable selectivity. 2 RF and IF stages Crystal qate 
Band spread. Circuit. LIMITED STOCKS. 

PACKING AND CARTAGE TO RAIL OR ROAD HEAD $20 
CQQ freight EXTRA OR FON. 

• A FEW 5 BAND 1 5KC-700KC B41 RECEIVERS AVAILABLE - 
SAME PRICE. 

• GEARED MOTOR • 
Electronic • Workshop • Hobbyist • 
Ex-surplus. Made in USA 

12 to 18 volt DC operation • 3 amps • 
4 SEPARATE TAKE-OFFS • 
RPM Calculated at 12VDC. 
No 1 2800 RPM Direct Drive. 

No 2 5 RPM Throu Gear Box. 
No 3 20 RPM Throu Gear Box. 
No 4 120 RPM Throu Gear Box. 
All shaft sizes, 7 Dia x 30mm. 

OA size. 270 x 110mm x 110mm Wt 

10k« P-P NSW $3.00 
C97 7C V Q SA T $4 75 

yCt •' J_ NT WA $6.75 

PLESSEY 25 WATT 
• RF POWER AMPS • 

2 Models. VHF (2N5591) and UHF 
(2N6136). Mounted on high power heat 
sink. 180 x 50 x 50mm 

0OQ QR P‘P NSW $2 50 
Interstate $3.50 

Bux 80 Transistors $4.95 each 
P P COc 

•SANYO SUPER 
SCOOP • 

Nicad rechargeable batteries 
Size C 12V. 1 • 2AH 

Normal discount price 4 for $15.50 

Now — 4 for $11.95. 
P-P NSW $2.50, Interstate $3.60. 

NEW BSR STEREO RECORD PLAYER • 
• MANUAL OPERATION • 

Model P 207104 • 240V AC 50Hz • Auto Stop 

• S Shape tone arm • Ceramic cartridge diamond stylus 

• 33 45rpm • Play 17 25 30cm (71012in) records 
• Cue lever • Template for cut out 

• operating instructions 

$53.95 NSW $4.50 V SA T Q $5.50 WA 
NT $6 50 

ALSO BSR STEREO COMBINATION CHANGE/PLAYERS 
Model Cl 98. 4 pole motor, S shape tone arm fitted with ceramic cartridge, $55.00 Fitted with 
magnetic cartridge $65.00 cuw,,n 

Model Cl97 2 pole motor straight tone arm fitted with ceramic cartridge $47.50 

P&P NSW $3 00 V SA Q $4 00 TAS WA NT $5 00 

HIGH POWER 
TRANSISTORS 

Delco 2N441 $5 50ea $9.90 pair. P-P 70c 

SPECTRA — STRIP 
• FLAT RIBBON CABLE • 
20 twisted pairs • Colour coded • Easy to 

part • Very flexible • 37mm wide • 

$1.50 MTR or 5 MTRS for $6.25 P-P 75c 

• RHEOSTAT • 
10 ohms • 25 watts • '/*" shaft • 

_$2.75 P-P 75c_ 

3 CORE POWER CABLE. 
32/020 • 250-440V • Bright Orange PVC 
S35 • 100 MTRS • P-P NSW $3.50, In- 

terstate $6.00 

FACTORY 
PRICES 

ROLLED 
FOAM 
EDGE 

MODEL 

10MV (was 10-40) 
8MV (was 8-30) 
6MV (was 6-25) 
4W MK6 
6W MK6 
8W MK6 
6WR Twin 
8WR Twin 

MAGNAVOX LOUDSPEAKERS 
GREATLY IMPROVED UP-GRADED MODELS 

8 '^6^' F0R L 0 WER DIS TORT ION 
OHMS fjJT BETTER BASS. 

DIA. WATTS RESON. FREQ. PRICE P.P. NSW 
cm 

25 5 50 

20 40 
15 30 

105 15 
166 15 

208 20 
15 16 

20.8 16 

Hz 
25 
35 
40 
65 
45 
40 
52 
35 

Hr 
40-5000 
45-7000 
50-7000 
65-14000 
50-6500 
45-6000 

55-15000 
45-15000 

$ 

$32 95 
$26 75 
$22 80 
$16 50 
$16 95 

$17 50 
$15.95 
$16 95 
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$ 
2 50 
2 25 
2 00 

2 00 
2 50 

2.50 
2.50 
2 50 
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New Products 

BWD Instruments reorganises for the eighties 

BWD Instruments Pty Ltd are in a 
strong position following re¬ 
organisation. By combining the design 
expertise built up over 25 years with a 
new and vigorous management team, 
the new company is confident that it 
can expand its share of the test equip¬ 
ment market, producing instruments 
of world class quality. 

In 1979, BWD won a Design Award 
from the Australian Industrial Design 
Council for the BWD 880 
Powerscope, designed by BWD's 
director and R&D manager John 
Beesley. To cope with the increasing 

demand since the introduction of the 
Powerscope, BWD is expanding its 
production facilities at its Mulgrave 
factory. 

Worldwide marketing activities are 
also being expanded. Both United 
States and Japanese distributors have 
expressed interest in handling BWD's 
products, and successful exhibitions 
have been held recently in West Ger¬ 
many, Ireland and Singapore. 

For details of the Powerscope and 
other BWD oscilloscopes, contact 
BWD Instruments Pty Ltd, Miles 
Street, Mulgrave, Victoria 3170. 

fo be made of high voltage equipment safely and conveniently, and was a fma 

the recent Prince Philip design awards. 

C-Core Transformer 
from Ferguson 

Ferguson Transformers advise that they 
are in a position to design and supply C- 
Core power transformers to customers' 
requirements. 

First offering is the PF4469 power 
transformer which has a rating of 300VA. 
The quality of finish and construction is 
to Ferguson's usual high standard. 

We understand that it is Ferguson's in¬ 
tention to cater for sizes ranging from 
approximately 20VA to over 300VA. 

Full details of this range of C-Core 
transformers are available from Fereuson 
Transformers Pty Ltd, 331 High St, 
Chatswood, NSW, 2067. Telephone en¬ 
quires should be directed to (02) 407 
0261. 

Fast-switching 
power Hexfets 

Warburton Franki now has available 
three new families of Hexfets from Inter¬ 
national Rectifier. Designated the IRF510, 
IRF610 and IRF710, the new Hexfets are 
available with voltages ranging from 60 
to 400V and current ratings from 1.3A to 
4A at 25°C case temperature. They 
feature very low on resistance and 
freedom from secondary breakdown. 

The 12 new types are packaged in the 
compact TO-220 plastic case. They said 
to be the fastest Hexfets available, with 
switching speeds of less than 10 
nanoseconds with a standard 50 ohm 
load. 

Typical application for the new devices 
include computer and computer 
peripheral designs, such as print hammer 
drivers. They are also suitable for step¬ 
per motor drivers, as used in computer 
disk drives, and for many applications in 
industrial control equipment and 
telecommunications. 

For further details contact your local 
Warburton Franki office. 
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IDEAL FOR TECHNICIANS, SERVICEMENT AND 
ELECTRONIC PROJECT CONSTRUCTORS 

ST670 Series 
Deluxe Panel Meters Full Scale: 
0-5OUA, 0-1 00UA-MA, 
0-1 AMP, 0-5AMP, 0-10AMP. 

0-10. 0-20. 0-30. 0-300V 
$10.98 each 

ST303 TR *$34.95 
20,000 OHMS per volt overload 
protected — has 12 AMP range 
Eight DC voltage ranges .3 
1200V Five AC voltage ranges 
.6 1200V Five DC current 
ranges 06 12 AMP Resistance 

on 20MEG 

YN360 TR *$24.96 
20,000 OHMS per volt Seven 
DC voltage ranges 1. .5, 2.5. 
10, 50, 250, 1000V Four AC 
voltage ranges 10, 50, 250, 
1000V Resistance 0-20MEG 

Inbuilt transistor checker 

SP-10D *$18.45 
6-DC voltage ranges 25V 10. 
50 250. 500. 1000V 5-AC 
voltage ranges 10. 50. 250. 
500. 1000V 3-DC current 25. 
25 5 0 0 M A Resistance 

0-1 MEG 4K OHMS per volt 

=tPG 

X 

Imported and distributed by: 

L RADIO PARTS GROUP 
562 Spencer St, Melbourne 
1103-1097 Dandenong Road, East Malvern, Vic. 
Phone (031 329 7888. 
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REVIEWS OF RECENT 

Records & Tapes 
CLASSICAL • POPULAR » SPECIAL INTEREST 

RAVEL/HAITINK: “A most endearing sensitivity” 
RAVEL - Rapsodie Espagnole; Menuet 

Antique; Vaises Nobles et Sentimen- 
tales; Alborado del Gracioso. Concer- 
tgebouw. Orchestra conducted by 
Bernard Haitink. Philips Stereo 
Cassette. 7300 573. Also available on 
stereo disc. 

1 have grown so used to associating 
Haitmk with the heavy guns of music 
Beethoven, Brahms, Mahler and so on 
that I was surprised - though I shouldn't 
have been - to find him dealing so ap¬ 
preciatively with the rapier play of Ravel. 
On this cassette he covers a prettv wide 
spectrum of Ravel's slightly differing 
styles - he never changed very much - 
with the most endearing sensitivity. 

Among the four pieces are the Vaises 
Nobles at Sentimentales, a work that 
while delighting me when played as well 
fs *'s here has always been a puzzle 

j °f the waltzes are sentimental 
and which noble? Not that it matters. 
They are varied enough to seem to run 
the gamut of every variation of the waltz 
form Some Haitink takes at a strict 1, 2, 
3 style; t° others he gives the true swing 
of the Viennese type. 

All are very elegant and all are helped 
by the very good cassette sound. This 
present generation of cassette recor¬ 
dings has reached a stage of excellence 
that I am often tempted to choose works 
in this form rather than on disc. They are 
so much more easily handled, less liable 
to damage and so convenient to store 
that my prophecy in The Sydney Sun 
many years ago - the first on the Philips' 
system ever to appear in Australia - that 
they would eventually replace discs is 
not without some validity. 

. JheD'?ext b|g work after the waltzes is 

H^rinLhakS°°,e ,EsPaSnole in which 
Haitink shows the same affectionate 
response to Ravel's subleties, countless 
in this exquisite work in its four short, but 
beautifully contrasted movements. 

_ Affer this comes the always conten¬ 
tious Alborado del Gracioso, so beloved 
of pianists for whom, like so many other 
Ravel works, it was originally composed 
and orchestrated later. Was Ravel being 
ironic or realistic? 6 

The "gracioso" was, in Spain, a sort of 
court jester or a fop and here Ravel cat¬ 
ches him purposefully making his way to 
serenade his beloved with a guitar ac¬ 
companied song. There is a little stutter 
in this serenade that I think gives the 
game away and reveals Ravel's intention 
as ironic. And, after having finished his 
song, he leaves just as formally as he 
came. A very subtle joke indeed. 

The cassette ends with a charming per¬ 
formance of the Menuet Antique - 
another little jest because the title is a 
contradiction in terms. There were no 
minuets in antiquity. (J R ) 

BRAHMS - Symphony No. 4 in E Minor. 
Zubin Mehta and the New York 
Philharmonic Orchestra. CBS Master- 
works Cassette RC6014. Also 
available on disc. 

As a rule, Zubin Mehta can be relied 
upon to show some sign of exhuberance 

absent ^ readmg of this work'il is sadly 

He almost strokes his way into the first 
subject of the first movement and then 
continues in strict time until things 

fLeC°iirie decidedly monotonous. And 
this illustrates the emotional level of the 
whole disappointing performance. It is 
all strangely dead pan, a curious event 
coming from a man who can match pas¬ 
sion with any other current conductor 
when in the mood. 

The sound is good but everyone else 
associated with the production seems to 
be having an off day, perhaps the result 
or a too long recording session the night 
before. There are, of course, loud and 
soft passages but just loud and soft don't 
add up to ebquonce or passion. And 
this is the New York Philharmonic, too 

. rry. but I cannot recommend it 
against its many better competitors. (J.R.) 

JANET BAKER: "An enjoyable recital" 

^ JANF; ALBUM — Songs by 
Hande , Purcell, ). S. Bach, Montever- 
di, Berlioz, Ravel and Mahler. World 
Record Club Stereo Disc R 50308 

A new issue by Janet Baker is always a 
joy and this collection made between 
1967 and 1972 gives us the opportunity 

g?ftsn,0y tHe many aspects of her 8reat 

Ravel s song suite Scheherazade is not 
genemHy regarded as first class Ravel 
a though this is a point of view with 
which I differ. Asie is a wonderfully 
monothematic song rising to an ecstatic 
climax and scored with all Ravel's 
outstanding brilliance. 

The least interesting item in the suite is 
possibly fhe Enchanted Flute but Ms 
baker makes even this sound interesting 
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And, to conclude, there is always the 
puzzle of the sex of the giver of an invita- 

night'0 3 paSSm8 stranger to stay the 

The songs presented are by such 

°'sP?rate _1coTPosers as Handel and 
Mahler and. although some of them are 
better suited to her superb timbre than 
others, all are well worth having. They've 
been taken from previous Baker recor¬ 
dings and cunningly chosen to present a 
vivid, enjoyable recital accompanied by 
many different instrumentalists and 
orchestras. 

Although Ms Baker studied for some 

l.mf !tn«Par|S' she has always had some 
little difficulty in acquiring the purity of 
French vowels, although hers never in¬ 
trude tastelessly. Summing up, despite 
ts very minor blemishes, I am complete¬ 

ly appreciative of such a varied recital bv 
one of the world's finest singers. (J.R.) 



BRAHMS — Variations for piano on a 
theme by Handel. Three Intermezzi 
and Rhapsody, Op 119. CBS Master- 
works Stereo Cassette, RC 6019. Also 
available on disc. 

Here is playing in the grand manner. 
The massive Handel Variations are given 
a width and depth of conception, in¬ 
terspersed here and there with the 
lighter material introduced as a contrast 
by the composer. Some of the faster 
ones go at a speed that I cannot recall 
having heard before. 

The whole work is fiendishly difficult 
and one of the supreme tests of a 
pianists ability, both technical and inter¬ 
pretative. As a matter of fact, there is not 
much of Brahms' serious piano music 
that does not have hidden and often uni¬ 
que difficulties. Serkin's technical 
assurance will be the envy of anyone 
who has ever tried to play this piece. 
Contrasts are made without the slightest 
sign of a jolt. Serkin seems to have 
limitless sonorities under his control to 
change, at a moment's notice, from 
Chopin-like delicacy to the clangour of 
Beethoven's Hammerklavier — only 
more so! 

The work finishes with a fugue with 
everywhere the weight placed in the 
right places; and every voice has its in¬ 
dividual place in the whole. The piano 
tone couldn't be more faithfully 
reproduced. 

The rest of the cassette is taken up with 
the four pieces of Opus 119. These are 
the intermezzos in B, E, and C and the E- 
Flat Rhapsodie. In the first Intermezzo he 
uses his Chopin fragile touch with every 
note under perfect control, however 
delicate. And, interpretatively, the piece 
acquires a nun-like serenity, (slo. 2 has 
unusual rhythms to start and, later these 
change to an enchanting second strain in 
which all Serkin's poetry seems to be 
compressed into a few ravishing bars. 

His graceful treatment of No. 3 is a con¬ 
tinuing delight. The concluding Rhap¬ 
sody is better known than the other 
pieces in the opus. If it doesn't sound 
quite as abandoned as the word rhap¬ 
sody is usually taken to mean, it makes a 
splendid end to a most impressive 
recital. (J.R.) 

« 

☆ ☆ ☆ 

ORFF — The Triumph of Aphrodite. 
Radio Chorus of Leipzig; Radio Chorus 
of Berlin with the Radio Symphony Or¬ 
chestra of Leipzig conducted by 
Herbert Kegek. Isabella Nawa 
(soprano); Eberhard Buchner (tenor); 
Renate Krahmer (soprano); Karl-Heinz 
Stryczek (heavy baritone). Philips 
Stereo disc 9500 150. 

Aphrodite is the third of a trio of works, 
the first of. which, Carmina Burana, has 
won a wide audience all over the world. 
Aphrodite is in the form of an 
Epithalamium - a chorus sung outside a 
bridal chamber in Ancient Greece and a 
practice which survives in some Balkan 
countries today. Stravinsky's Les Noces is 

Why Allen organs 
sound like they do! 

VOICING. A Study in Controlling 
Classical Sounds. Stereo. Allen 
A0980V. [From Allen Organs Aust, 32 
Woodhouse Rd, Doncaster East, Vic 
3109. Phone (03) 84 2577. Special offer 
to Electronics Australia readers, $3.00 
plus $1.60 for handling and postage.] 

I think I should warn you: if you're a 
classical organ enthusiast and the owner 
of a normal home-style electronic instru¬ 
ment, listening to this Allen demonstra¬ 
tion record will probably make you 
miserable. Oh for the money to buy 
such an organ and a disused stone 
church in which to install it! 

Side one is tuitional in nature, of in¬ 
terest to any classical organ enthusiast 
and of potential use to music teachers in 
schools. 

The narrator explains and 
demonstrates the difference between 
open flute and stopped flute pipes, the 
diapason and harmonically rich strings, 
clarinets of wood and metal, brass and 
reeds. He demonstrates the difference 
between baroque, romantic and modern 
voicing and the need to set up an organ 
to suit the acoustics of each building. All 
these most impressive sounds are pro¬ 
duced by a large Allen electronic organ, 
in which the tonal structures are stored 
in the form of a string of digital numbers. 

Side two carries excerpts from other 
Allen demonstration albums, selected to 

show the use of the many classical 
voices available. Organists include Carlo 
Curley, Donald Westfield and George 
Thalben Ball. The selections: "Choral 
Prelude: Good Christian Men Rejoice" (J. 
S. Bach); "Adeste Fideles" (with Fountain 
St Church Choir); Rondeau "La Musette"; 
"Intermezzo from the Widor Organ Sym¬ 
phony No. 6"; "The Elves" (Georges Bon¬ 
net); "Trumpet Tune" (Stanley). 

The excerpts push the recording 
system (and maybe your cartridge) to its 
limits but the sound that comes through 
is as massive and as multi-voiced as 
you're likely to hear from all but the big¬ 
gest traditional grand organs. And, of 
course, the artists are fully equal to the 
task of demonstrating the fact. 

Which is why I warned you about hav¬ 
ing to address yourself to a (probably) 
less ambitious performance, on a less f 
pretentious instrument, in a less accom¬ 
modating acoustic environment. 

But the ego-factor notwithstanding, this 
disc is worth $4.60 of anyone's money 
who is interested in electronic organs. 
Write to the address above. (W.N.W.) 

ORFF W 
TRIONFO Dl AFROOITE 
NAWE<8uCHNGM«uSS STRYCZGK 

iwwanwwwow tmu ~o»cme stew* 

MPftBFST KEr.fFI 

an example. 
Especially good in this recording is the 

women's chorus, particularly in their 
quieter passages. They are followed ear¬ 
ly in the work by a sensitive duet bet¬ 
ween the bride and groom — a lyric in¬ 
terlude after the vigour of the first move¬ 
ment. Orff's unique style of rhythmic 
repetition is more subtly treated in 
Aphrodite than in his earlier works, ob¬ 
viously the work of maturity. 

Then comes a soprano, hard under 
pressure in her high tessitura but thinn¬ 
ing out as she goes along. There is a 
mellifluous ending to Side 1. All through 
the balance has been carefully observed. 

The Second Side opens with a mixed 
chorus presented with great energy yet 
with plenty of colour in its many changes 
in dynamics and those Orffian rhythms. 

In parlando a rather nasal bass warns the 
lovers of the passing of youth. 

Like most Orff works the critic is aware 
that he is listening to something not 
quite out of the top drawer but it re¬ 
mains fine elemental drama. But what is 
important is that it definitely gets you in. 
It is not long before all resistance to it 
goes. The sound is first rate. (J.R.) 

☆ ☆ ☆ 

STRAVINSKY - Petrouchka. (1947 ver¬ 
sion) played by the Concertgebouw 
Orchestra conducted by Sir Colin 
Davis. Philips Stereo Cassette 
7300 653. Also available on stereo 
disc. 

When Stravinsky composed 
Petrouchka back in 1911, he used a huge 
orchestra which included such unusual 
instruments as a sarrussophone and 
other exotica. This is the way I first heard 
it at the Alhambra Theatre in London just 
after World War I. Ansermet, who in 
those days favoured an ancient Assyrian¬ 
shaped beard, conducted. It was, of 
course in ballet form presented by 
Diaghileff. 

Some years later the music became 
popular with sophisticated concert au¬ 
diences but not practical with a band 
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RECORDS & TAPES — continued 

that size. So Stravinsky rescored it for a 
band of more regular symphonic propor¬ 
tions and it is in that form that it is 
generally heard both at concert and 
ballet nowadays. It is the revised (1947) 
version that Davis plays on this cassette. 

The sound is only slightly different 
from the original and such oddities as 
the sarussophone have been dropped - 
it is indeed a second revision made by 
the composer — the scoring remains a 
marvel of enterprise and imagination. 
And under Davis, with the eniment Con- 
certgebouw, everything goes with a sw¬ 
ing and brilliance that I found irresistible. 
The sound is good enough to make one 
wonder how so much detail could have 
been recorded on the narrow tracks. 

The ballet seems to have dropped out 
of current repertoires - a pity because, 
in addition to the essentially Russian 
character of the music, the ballet itself is 
perhaps the most truly Russian of all Rus¬ 
sian ballets. 

The only niggling comment I can make 
on this superb production is that some of 
Davis' tempos vary from those used in 
the theatre and that dancers might find 
more than a little difficulty in executing 
the original choreography. But Davis 
handled the constantly changing 
rhythms like the master he is and the 
Concertgebouw is at its accurate and 
elegant best — alert perfect in ensemble 
both in attack and release and quite 
stunning in its enthusiasm. 

Curiously the trumpet the girl dancer 
holds to her lips on stage sounds just a 
little off-stage. Otherwise the orchestral 
balance is superb, the solo piano part 
(originally conceived as a piano concer¬ 
to) is splendidly enunciated with just the 
right amount of percussiveness to 
preserve unity with the orchestra. To me 
it is the most enjoyable of any perfor¬ 
mance of the work to date. (J.R.) 

THE LEONINE CONSORT, BALMAIN 
COLLECTION. Cherry Pie CPF 1042. 
[PO Box 225, Pennant Hills, NSW 2121. 
Phone (02) 819 6151.] 

It is a great joy to hear a group of unac¬ 
companied voices with such evident skill 
and pleasure in what they are doing as 
The Leonine Consort in this Opera 
House recording. Under their director 
and founder, Charles Colman, they give 
us 17 delightful tracks of singing, ranging 

from Bach to Monteverdi and William 
Byrd, with Thomas Ford and Thomas 
Morely in for good measure. 

The content covers the gamut from 
Byrd's sacred music to the fairly 
uninhibited language of some of the ear¬ 
ly English Madrigals. There is also a Sw¬ 
ingle type treatment of two Bach works, 
the 5th French suite for harpsichord and 
the Air from the Orchestral suite No. 3 in 
D. 

I noted an occasional edginess to the 
sound quality but don't let this detract 
from the enjoyment the record can give. 
(N.J.M.) 

Impressive organ record 
BACH. Michael Murray playing the Great 

Organ at Methuen. Digital mastered 
stereo, Telarc DG-10049. [From PC 
Stereo, PO Box 272, Mt Gravatt, Qld 
4122. Phone (07) 343 1612.] 
As some may remember from an 

earlier review, the instrument used here 
was originally built by Walcker of Ger¬ 
many for the Boston Music Hall. It was 
later dismantled to obtain more stage 
space but was subsequently reinstalled 
privately in a special building at 
Methuen. Up-dates by Aerolian-Skinner 
and Andover have produced a magnifi¬ 
cent recital instrument with four 
manuals, 84 stops, 115 ranks and more 
than 6000 pipes. 

Gifted young American organist 
Michael Murray, who made his concert 
debut in 1972, presents this all-Bach pro¬ 
gram with complete assurance and 
fluency: Fantasia and Fugue in G Minor 
BWV 542 ("The Great"); Toccata in F Ma¬ 
jor, BWV 540; Passacaglia and Fugue in C 
Minor, BWV 582; Vater Unser in Him- 
melreich, BWV 737; Alle Menschen 
Musen Sterben BWV 643. Total playing 
time is about 38 minutes. 

Technically, the sound is superb and a 
further tribute to the instrument, the ar¬ 

chitect of the Methuen auditorium and 
Telarc technology. Bass, treble and the 
definition on simple and complex 
passages alike, is all that one has come 
to expect of this label. 

Whether the performance itself will 
please devotees of Bach organ music is 
another matter. For all his virtuosity and 
his success in concerts, on radio and on 
television, Michael Murray is seen by 
some as too much a reincarnation of his 
teacher and mentor Marcel Dupre, and 
lacking sensitivity to "the last 20 year's 
research into baroque keyboard perfor¬ 
mance practices". 

That remark may be sufficient to 
discourage some but, for the most part, 
hifi enthusiasts will revel in the massive 
sounds from a beautifully voiced and 
well maintained traditional pipe instru¬ 
ment. (W.N.W.) 

IM-1 Your Life Will Never Be The Same - Two great achievements - a powerful 
state-of-the-art personal computer and a thrilling home entertainment centre in 
one single package 
• User-programmable in BASIC • With loads of pre-programmed software for 
educational entertainment and home and personal management • Features - 
9K RAM, 14K ROM • 53 key typewriter-style keyboard • 32 characters x 16 line 
screen format • Alpha numerics in three colour modes with up to eight colours 
• Built-in sound synthesizer with a range of three octaves including flats and 
sharps • Six function built-in cassette tape deck • Two game-style hand-held 
controllers • Unique shift key for "BASIC keywords" • Expandable for floppy 
disk, printers memory and more. 
$995 inc colour monitor. Tax paid. 

Distributed by APF ELECTRONICS (AUSTRALIA) PTY LTD 

The Imagination 
Machine 

TRADE ENQUIRIES WELCOME. 

VICTORIA 
Calculator Supermarket. 436 Bourke Street. Melbourne. Phone 676412 
Kalextromcs. lOI Burgundy Street. Heidelberg Phone 4582976. 
Radio Parts Group. 562 Spencer Street. West Melbourne Phone 329 7888 
S AUSTRALIA 
Granville Distributors. 2B Gordon Street. Glenelg Phone 2954779 

NSW (Metro) 
Australian Electronic Industries. 1-3 Sydenham Road. Brookvale 
Phone 9384243 

NSW (Country) 
Aviologistics A'Asia Pty Ltd. 1 Carter Road. Brookvale. Phone 
9294011 
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Winter Nights With 

‘ATARI’ 
TV GAMES 
GREAT FAMILY 

ENTERTAINMENT 
FOR $269.00 (includes 

‘Combat’ Game) 
FULL RANGE OF GAME 
CARTRIDGES AVAILABLE - 
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VIDEO 
Shop; 418 Bridge Road, Richmond, Vic. 

Mail: PO Box 347, Richmond, 3121, Vic. 

BREAKTHROUGH IN 
TECHNOLOGY for 

OSI (OHIO) Sli/CIP 
PRINTED CIRCUIT BOARDS 

1. Mother Board — 8 Slot 
2. Mother Board — 5 Slot 
3. 8K RAM Exp Board & Connector 
4. 8K RAM Expansion Board — plain 
5. 8K EPROM Board — plain 
6. PASCAL Compiler 

(on tape, 5" & 8" Disc Soft/w) 

EPROMS 
EP1 PASCAL Compiler 
EP2 Cursor Control/Single Key Basic 
EP3 Extended Monitor 

7. Floppy Disc Controller 
4 Drives, Singlesided, 8" or 5!4" 

8. Program Generator 
9. Dual VIA” 

Drilled Boards extra. 
Assembled & Tested $15 extra. 
Component Packs available from 
$6.00-$50.00. 

See previous adverts for over 100 items 
of software or buy our catalogue $3.50 
plus $1.00 P&P. 

Consult the experts with over 25 years in the 
field. 

WE HAVE WHAT YOU WANT 

LOOK! 

10.6dB Gain 
13.2dB Gain 
10.6dB Gain 
13.2dB Gain 

UHF & VHF Ch O ANTENNAS 

Hills 
TC10/B4 Ch:28 471-605Mhz 
TC18/B4 Ch:28 471-605Mhz 
TC10/B5 Ch s 2.7.9.10 616-850Mhz 
TC18/B5 Chs 2.7 9 10 6l6-850Mhz 

Channel Master 
M2 B/4 & 5 
M3 B/4 & 5 
M4 B/4 & 5 
4225-4 Bay Bow Tie 

VHF Chs 0.2.7.9.10 ANTENNAS 
Hills 

8 element 
10 element 
12 element 
Anti-Ghost 
Anti-Ghost 

3/5.0 
TL3/0 
TL4/0 
EFC3/03 * 
PF7/10 

Channel Master 
3110/A 
311/0 
CX7 
CXI 3 
CXI 7 
CX21 

500-850MHz 9.5dB Gain 
500-850MHz 10.5dBGain 
500-850MHz 12.0dBGain 
500-850MHZ 12 0dBGain 

High Gain 
High Gain 

V/High Gain 
V/High Gain 

City Area 

High Gain 
V/High Gain 
V/High Gain 

Anti-Ghost City Area 
Anti-Ghost 
Good all rounder 
Anti-Ghost 
Anti-Ghost 

- Anti-Ghost 
(CROWN ANTENNA ROTATOR $99.00) 
All plus postage or freight 

NOTICE TO INSTALLERS/WHOLESALERS: Save 
doHars on coaxial cable. Ring now for the best prices 
and cable in Australia. 

FREE ADVICE GIVEN 

ELECTROCRAFT 
68 Whiting Street, Artarmon, NSW 

2064. (02)438 4308 
Hours: Mon-Fri 8am to 5pm. 

RECORDS & TAPES ~ continued 

THE DUTCH SWING COLLEGE BAND. 
Featuring Famous American Jazz 
Giants. Astor stereo FS341. 

While the title of this disc may lead you 
to suspect that you are in for some real 
virtuoso performances, that is not what 
is in store. Just some polished renditions 
of old standards by well known 
American Jazz proponents, backed by 
the Dutch Swing College Band. If that ap¬ 
peals, then you will be satisfied. Recor¬ 
ding quality is okay without being 
spectacular. 

The "Famous American Jazz Giants" in 
question are Billy Butterfield, Teddy 
Wilson, Joe Venuti, Wild Bill Davison, 
Bud Freeman, and Jimmy Witherspoon 
The tunes they play are: I Got A Right To 
Sing the Blues - Poor Butterfly - Wild 
Dog - Ole Man River - Exactly Like You 

Dear Old Southland — Sweet Georgia 
Brown - Body And Soul - Three Little 
Words - St Louis Blues. (L.D.S.) 

☆ ☆ ☆ 

TRUMPET AND ORGAN. VOLUME 2. 
Francis Hardy, Trumpet. Francis 
Chapelet, Organ. World Record Club 
stereo R 02213. 

Strangely enough, there are no cover 
notes at all on this very pleasant record, 
apart from a brief remark to the effect 
that the recording was made in Studio 
103 of the ORTF using an Erwin Muller 
organ. Enlightening, isn't it? 

There is no clue as to the very compe¬ 
tent string ensemble or who conducts 
them. Perhaps ignorance really is bliss, 
because I found the whole disc 
delightful. The organ is particularly well 
balanced against the string ensemble 
which can also be said of the trumpet 
Recording quality is good. 

There are four selections from Johann 
Sebastian Bach, and one each from 
Torelli, Roberto Valentino, Cabezon and 
Albinoni. 

The pieces are, from Bach: "Out of the 
Depths, I cry to Thee, O Lord", "Now 
Thank we all Our God", "Have Pity on 
me, Lord God" and "Lord Have Mercy, 
God the Father Eternal"; Albinoni- St 
Mark Concerto in A Major; Cabezon- 
Magnificat in the 4th Tone; Torelli: Con¬ 
certo in D Major; Valentino: Sonata in D 
Minor (L.D.S.) 

☆ ☆ ☆ 
MOZART. Clarinet Concerto in A Major, 

K.622 Concerto for Flute and Harp 
K.2999. Jacques Lancelot (Clarinet), 
Jean-Pierre Rampal (Flute), Lily Laskine 
(Harp. The Jean-Francois Paillard 
Chamber Orchestra conducted by 
Paillard. World Record Clubs stereo R 
03291. 

Two well-known Mozart concertos are 
presented here and need little comment 
except to say that I found both perfor¬ 
mances enjoyable and quite on a par 
with other recordings I have of these 
works. 

Recording quality was good although 
my sample disc did have some surface 
"prickle". Copious notes are provided on 
the record sleeve. (LDS). 

THE FILM MUSIC OF GEORGE DREYFUS 
Vol 2. The Melbourne Symphony 
Orchestra. World Record Club 
R08459. 

Originally recorded by the ABC under 
the direction of the composer and David 
Measham, these themes from some of 
the more memorable ABC shows of 
recent years, may serve as a reminder 

PERIOD MUSIC - tee hee hee! 

THE SIBYL'S GIGGLE. The Renaissance 
Players. Stereo, Cherry Pie CPF 1038. 
Also on cassette. [PO Box 225, Pen¬ 
nant Hills, NSW 2120. Phone (02) 
819 6151.1 1 ' 

The Renaissance Players as a group, 
and Winsome Evans as their moving 
spirit, are well known for their 
knowledge and expertise in the area of 
period music. But don't take this album 
too seriously; it is largely a send-up, 
made up from the lighter interludes 
which characterise their recitals. 

Without the visual information, the 
listener to this album may be left in 
some doubt, at times, as to which is 
what. But, essentially, it is a fun album, 
intended to provide a "giggle" for the 
musically initiated, If in doubt, note that 
"Sibyl" on the frontispiece is winking* 
and, beneath her skirts, one can catch a 

glimpse of one foot and one cloven 
hoof, unicorn style. 

After that, what do the titles really mat¬ 
ter^ But I should mention "Matilda's 
Waltz (for Gough)". It turns out to be just 
what you think! 

But' 8jggle or no, there are many 
sounds of period instruments, skilfully 
played. Alto solos are by Graham 
Pushee, who is in amazing voice without, 
I am assured, ever having submitted to a 
once traditional operation! 

The sound quality is fine (W.N.W.) 
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to those who watch the box more than I 
do. 

The seven tracks are: "Mary Gilmore 
Goes To Paraguay", a retracing of the 
New Australia movement's ill-fated 
attempt to found a Utopia in the 1890's; 
"Peace", a theme for a documentry on 
the original Anzacs; "Dimboola", written 
for the comedy farce about a wedding in 
a country town; "Rush", the well known 
music for the epic series about the lives 
of people during the hectic days of our 
first gold rush; "Symphony No. 2", writ¬ 
ten during Dreyfus' stay in Rome; "We 
Belong", written for the Ethnic TV ser¬ 
vice; finally the theme for the six part 
series; "Lawson's Mates". 

The quality is excellent. (N.J.M.) 

☆ , ☆ ☆ 

TIME AFTER TIME. Original film score by 
Miklos Rozsa. The Royal Philharmonic 
Orchestra conducted by Miklos Rozsa. 
Digitally mastered stereo, Entracte 
ERS-6517. [From M. R. Acoustics, PO 
Box 165, Annerley, Qld 4103. Phone 
(07) 48 7598.] 

Screen writer Nicholas Meyer certainly 
went overboard when writing the jacket 
notes for the album. They are devoted 
entirely to the subject of film music scor¬ 
ing and, in particular, to the work of 
Miklos Rozsa who scored such notable 
films as The Thief of Bagdad, Lost 
Weekend, Spellbound, Quo Vadis, Ben 
Hur, and so on. 

Unfortunately, the only information 
about the film itself, "Time After Time”, is 
a reprint of the credits and four not very 
meaningful stills. There is no synopsis 
and, if the prospective purchaser doesn't 
know the film, he is left to work out what 
it might be about by such track titles as: 
Search for the Ripper — The Time 
Machine — The Ripper; Pursuit — The 
Time Machine Waltz - Frightened - 
Murder - The Last Victim - Nocturnal 
Visitor — Dangerous Drive, etc. 

There are 17 tracks in all, scored for 
and played by a full orchestra, but they 
are necessarily thematic and of a nature 
and length dictated by the on-screen ac¬ 
tion. As a reminder of the film and a 
tribute to Miklos Rozsa, they have a role 
but I can't see too many getting excited 
about the album, as such. 

In terms of quality, the recording itself 
is good but here another omission 
becomes apparent. If I had not checked 
M. R. Acoustic's price list, I might never 

have known that the album came from a 
digital master. The recommended retail 
price, by the way, is $12.00 (W.N.W.) 

☆ ☆ ☆ 

GREAT BASS BALLADS. Allan Light. 
Stereo, Move MS-3029. (Move 
Records, Box 266, Carlton South, Vic 
3053.) 

A problem for any artist presenting a 
recital of traditional ballads is that his 
performance will be measured by the 
style established by big-name singers of 
the past. 

On this basis, prominent Australian 
baritone, Alan Light's first number "The 
Boys Of The Old Brigade "smacks more 
of the formal stage than of the reunion 
concert. On the other hand, his "Ma Cur¬ 
ly Headed Baby" has a depth of feeling 
that loses nothing by comparison with 
Robeson, of other days. And his "Camp- 
town Races" is pure, rollicking fun. 

All told, there are 14 tracks in this 
generous offering, the others being: The 
Cobbler's Song — The Stockriders Song - 
Down Among The Dead Men — The Lass 
Of Richmond Hill — Ten Green Bottles — 
Drinking — Men Of Harlech — The Land 
Of Who Knows Where - Greensleeves 
— A'roving — The Lincolnshire Poacher. 

Recorded by the ABC, the album gives 
evidence of careful planning, with ex¬ 
cellent support by, the orchestra under 
Eric Gross and The Conservatorium 
Singers directed by Richard Gill. If you 
have an ear for these old ballads, you 
should enjoy this performance. The 
sound quality is excellent. (W.N.W.) 

ROGER FRAMPTON "IN VIEW". Stereo, 
Cherry Pie CPF 1039. [PO Box 225, Pen¬ 
nant Hills, NSW 2121. Phone (02) 
819 6151.] 
Roger Frampton explores quite a few 

styles of musical expression in this one- 
man concert, mainly recorded at the 
Sydney Opera House. Excepting for "The 
Girl From Ipanema”, all eight tracks are 
from the artist's own pen. These are: 
December De Samba — Precious Air — 
Emily Jane — Tongue In Cheek — Bet¬ 
ween You And Me - Sober Variations - 
Music For An Un-Made Movie. 

Most of the music would be best 
described as jazz in style, with the excep¬ 
tion of the last track, which to my ears at 
least, did not make for pleasant listening. 

Roger Frampton plays not only (the 
piano parts but with the help of overdub¬ 
bing, plays a wide range of recorders 
and saxaphones plus the tuba. (N.J.M.) 

Sensitized 
Copper Board 

Riston 3000 Coated 
(Fibreglass Base) 

Single Double 
36 x 24 $45.00 $57.00 
24 x 18 $22.00 $30.00 
18x12 $12.50 $16.00 
12x12 $ 8.00 $10.75 

OTHER SIZES ON APPLICATION 

Developer $4.25 litre 
Concentrate (1 =4) $9.50 litre 

FULLY FORMULATED TO INDUSTRIAL 
SPECIFICATION 

Plain Copper Board 
(Fibreglass Base) 

36 x 24 $22.80 $27.00 
24 x 18 $1 1.70 $14.00 
18 x 12 $ 6.00 $ 7.20 
12 x 12 $ 4.25 $ 5.00 
12x6 $ 3.00 $ 3.60 
12x3 $ 2.00 $ 2.40 

Discounts: Quantity discounts available 
on both riston and plain board orders 
over $100.00 

All plus 15% ST & Freight if applicable 

"The 3FBF~ 
Imagination Machine 

Colour Computer" 

Full business and games capability. 
Console Monitor Power Supply. 

$865 + ST if applicable. 

101 Burgundy St, 
Heidelberg 3084 
(03) 458 2976 
Telex AA 37678 
MELTON 
(03) 743 1011 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 

FUNDAMENTALS OF 
SOLID STATE 

Fundamentals of Solid State has been reprinted, 
revised and updated showing how popular it has 
been. It provides a wealth of information on 
semiconductor theory and operation, delving 
much deeper than very elementary works but 
without the maths and abstract theory which 
make many of the more specialised texts very 
heavy going. It begins with atomic theory, diode 
types, unijunction, field effect and bipolar tran 
sistors. thryistor devices, device fabrication and 
microcircuits. A glossary of terms and an index 
complete the book. 

Available from “Electronics Australia," 57 
Regent St. Sydney PRICE $3.50. OR by 
mail order from “Electronics Australia", 
PO Box 163. Beaconsfield 2014 PRICE 
$4.20. 
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■ 111 fn n I I by JAMIESON ROWE 

^^k Dick Smith Electronics 

Floppy disks & drives—your questions answered 

This month, I’ll try to answer some of the many questions I’ve been 
asked lately about mini-floppy disks and drives. Many people seem 
to find these devices rather puzzling when they meet them for the 
first time, and they’re fast becoming a part of any serious microcom¬ 
puter system. So if you’re in need of a few answers, read on! 

Q: What exactly is a mini-floppy disk, 
and how does it work? 
A: A floppy disk is basically a magnetic 
record. The disk itself is about the same 
size as a 45rpm gramophone record, but 
instead of grooves it has a magnetic 
coating like recording tape. This lets a 
computer record or "save" either pro¬ 
grams and data on the disk, from its 
memory. The recorded programs or 
data can then be played back or "load¬ 
ed" back into memory, when desired. 

Note than, unlike a 45rpm record, a 
floppy disk always remains in its protec¬ 
tive sleeve. The sleeve is lined with 
lubricating film, so that the disk can 
rotate freely inside it. When the disk and 
sleeve are inserted in the drive unit, the 
disk is gripped in the centre by a collet- 
type "chuck", which rotates at 300rpm. 
The record/play head contacts the disk 
via a radial slot in the sleeve. 
Q: I have seen reference to "hard sec¬ 
tor" and "soft sector" disks. What do 
these terms mean? 

A: Basically, programs and data are 
recorded on a floppy disk as blocks of 
binary numbers. The disk surface is 
regarded as consisting of a series of cir¬ 
cular magnetic "tracks", and the data is 
recorded on each track in a series of 
"sectors", or fractions of a circle. In most 
cases, each track is divided into either 10 
or 16 equal sectors, and each sector is 
used to store a fixed amount of data - 
usually 256 or 512 bytes. 

Needless to say, the computer hooked 
up to the disk drive has to have some 
way of telling the rotary position of the 
disk at any instant, so that it can work 
out which sector is passing the 
record/play head. Broadly speaking, this 
position-feedback is done by using a 
photo-electric beam to sense one or 
more holes punched in the disk near the 
centre. But there are two different 
approaches. 

The most common method uses a 
single hole punched in the disk. Fairly 
obviously this only gives the computer a 

position-feedback pulse once every 
revolution, which means that the com¬ 
puter must work out where the in¬ 
dividual sectors are by means of timing. 
As a program or "software" is used to 
perform the timing, and hence work out 
the sectors, this method has become 
known as "software" or "soft" sectoring. 

In the other method, as well as the 
hole punched in the disk to mark the 
start of each revolution, there are addi¬ 
tional holes corresponding to the various 
sector divisions. This method provides 
the computer with a feedback pulse at 
the start of each sector, so that it doesn't 
need to rely nearly as much on software 
timing. In other words, the sectors are 
defined by pulses produced by the 
"hardware" — hence the name "hard" 
sectoring. 

Because the sectors are a little more 
tightly defined with the hard sector 
method, this approach tends to be 
favoured when disks are used for very 
high density recording. 

Needless to say, the two methods 
need different types of disk - with a 
single hole for systems using soft sector¬ 
ing, or with multiple holes for those us¬ 
ing hard sectoring. The actual drives 
themselves are usually the same, 
however; it is basically the "controller' 
electronics which determines whether 
hard or soft sectoring is used. 
Q: What are the differences between 
single density, double density and quad 
density drives? 
A: Basically, as the name suggests the 
differences are in terms of the density 
with which information is recorded on 
the disks, and hence the total amount of 
information which can be stored. 

The first mini-floppy drives used an FM 
(frequency modulation) recording 
system, and recorded data at the rate of 
125,000 bits per second. This technique 
has become known as "single density" 
recording. As drives and disks were im¬ 
proved, it became possible to double 
the data recording rate to 250,000 bits 
per second, by using a modified-FM or 
"MFM" recording technique. Needless to 
say, this technique has become known 
as "double density" recording, and 
because it allows roughly double the in¬ 
formation to be stored on the same disk, 
it is rapidly coming into favour. 

The term "quad density" was coined by 
the Micropolis Corporation, in the USA. 
It is used to cover drives which not only 

COME TO 

COMPUTER COUNTRY 
For one of the largest selections of software and books in Australia 

for the Apple, Northstar, TRS-80 and Pet range of 
microcomputers. 

Let the professionals at Computer Country solve your 
microcomputer problems. 

Comp.ute.% Country CPty. JltcL 
338 Queen Street, Melbourne, Vic, 3000. 

(03) 329 7533 

Enquire about participating in our “National Adventure Tournament’ 

In Queensland contact: 

COMPUTER CITY 
600 Old Cleveland Road, 
Camphill, Brisbane, Old. 

(07) 398 6759. 
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use double density recording but use 
narrower and more' closely-spaced 
recording tracks, to provide a furf^r in¬ 
crease in disk storage capacity. Instead 
of having tracks spaced at 48 to the inch, 
"quad density" drives tend to use a spac¬ 
ing of either 100 or 96 tracks per inch 
(tpi). More about this in the answer to 
the next question. . 
Q: What about the number of tracks on 
a disk? I've seen figures like 35 tracks, 40 
tracks, 77 tracks, 80 tracks and so on. 
A- The first mini-floppy drive, 
developed by the Shugart Corporation 
used 35 tracks spaced at 48tpi. The 
tracks thus used a band on the disk only 
18mm or so wide, a deliberate restric¬ 
tion designed to improve reliability and 
reduce the demands upon the disk in 
terms of freedom from coating faults. 

When Micropolis came out with their 
"quad density" drives, they Pr°vlded 
these with 77 tracks spaced at lOOtpi - 
still using a conservative band only 
around 19.5mm wide on the disk 

SUReceently, as a result of improvements 
in the quality of disks, designers of 
single-density drives have been able to 
make a moderate increase in the width 
of the band on the disk surface used for 
tracks. Most such drives are now design¬ 
ed to lay 40 tracks at 48tpi, on a band 
about 22mm wide. One manufacturer, 
Micro Peripherals, Inc, has also used an 
extended band for a dua -density drive 
This provides 80 tracks laid at 96 per 

inch, covering a band a little over 21mm 

wide. i 
So at present, there are not only two 

different methods of recording, but four 
different standards in terms of the 
number of tracks. And not very many of 
these are compatible with one another, 
unfortunately. Luckily most computer 
users only need to re-load data and pro 
grams saved on disks using their own 
drives, so this doesn't cause as much 
strife and confusion as you might think. 
Just as well, isn't it? , 
O- What does all this mean when I go 
to buy the actual floppy disks? Are there 
umpteen different types? 
A- If you're confused, don t worry 
you're in good company! But no, the 
main thing to remember is that there are 
really only two different basic types of 
disk - hard and soft sector Apart from 
this basic distinction, the only differences 
are in terms of quality. 

When disks are made, they are 
generally burnished to give a very 
smooth and uniform surface over the 
area normally used for recording. Then 
they are tested for freedom from 
"dropouts" and other defects in the 
magnetic coating, which could upset 
recording. "Single density disks are 
those which have passed the least str¬ 
ingent level of testing, and can thus be 
relied upon as being suitable for this use. 
"Double density" disks are those which 
have passed more exacting tests, and 
may be relied upon for double density 

recording. "Quad density or Dual den¬ 
sity certified for 77 tracks disks are 
those which have passed double density 
testing over a wider area of the surface. 

Needless to say, "dual density" and 
"quad density" disks tend to cost rather 
more than the basic single density 
grade. This is partly because you are pay¬ 
ing for the additional testing, and partly 
because the yield is lower. Not all of the 
disks pass the more stringent testing. 

Does this mean that you're forced to 
buy the more expensive disks, if you 
have dual density or quad density drives? 
Not necessarily. In most cases, the disks 
that are sold as "single density" have on¬ 
ly been tested for this grade of perfor¬ 
mance - they haven't even been tested 
for the higher grading. In practice, a lot 
of them will give entirely satisfactory 
results in dual and quad density drives - 
particularly if they are made by a 
reputable manufacturer. 

So if you don't mind checking them out 
for yourself, you can save quite a bit o 
money by using the lower cost disks I 
do this myself, and although I use quad- 
density drives I've rarely struck a bad 
disk. The only real advantage of using 
the certified higher grade disks is that 
you can be assured that someone else 
has already tested them. 

Well, that's about all we have space tor 
this month, even though there are still 
quite a few basic questions to be 
answered. So I'll continue talking about 
disks next month - why not join me? 

D.M.S.IS HERE! 

What is D.M.S.? 

What can D.M.S. do? 

„ is a Da,a Management System fo, all combinations ol Commodore Hardware - 3000. 

4000 and 8000 Series. 
Create^fttes of us/defined records. Up to 20 fields for 3000/4000 series Commodores 

32 fields for 8000 series. 
Update records singly or in batches. 
Sort on any criteria. 

ISfh'S mdSe'cr^a ^4* character and numeric comparison (less than, 

K?W«mS« from several files to create a new one. 

jrSS'S and'use the°resu,ts to update records. 

Link to Wordcraft, WordPro and Visicalc. 

How much is D.M.S.? Basic Ml packages supplied with manual 
WoXS- $ 60) - if separate manual repaired add *20. 

Visicalc Link: $ 60) 

Cassette Unit including typewriter keyboard and 
For one month only Commodore 16K plus bAb • I 
built-in monitor: ONLY $1199.00 including Sales Tax_-- 

liilBffiB 
microcomputer systems designers 

B.S. MICROCOMP 
4th Floor, 
561 Bourke Street, 
MELBOURNE, 3000. 
Tel 614-1433/614-1551. 



Microcomputer 
News & Products 

System 80 Mkll Business Systems 

Dick Smith Electronics has announced 
the release of a new System 80 Mkll 
Business Computer, specifically designed 

apph'cationsme^'Um business computing 

computer, which Tias established itself as 
the fastest-selling micro-based computer 
in Australia (having sold more than 3000 
units since April 1980). It provides 
virtually alf of the featCms of CompV^ provides a'separate Ts’kev 

SIT ESSJraiSS H'UZ, 

dantv lr Ln ^ierS for maximum c anty. It also provides a choice of two 
different keyboard modes: "typewriter" 

rhpdfnic0TWtr C3Se letters normal with 
the SHIFT key used for capitals and 

ne°rma|l)teThism°dt (upP<?r case letters 
"°r"?a,T ■ makes ,f ideal for both 

,° d (?<!,ocessing and normal computing 
J t0 the normal typewrite?-' 
format keyboard, the System 80 Business 

S.°^pute,r Provides a separate 15-key 

features des|gned to mak'e jt mQre 

suitable for serious business use. These 
features include full video display of 
lower-case letters (essential for word 
processing), and a separate numS 

X5, '“* and “V entry of 

„ The machine also features a built-in 
communications terminal" program 

services * ‘deal ^ accessin8 database 

The additional features of the Business 
Computer make it virtually three 
machines in one: a computer, a word 
processor (with suitable software), and a 
data communications terminal. ’ 

Busine^ r,8inal SyStem 80' the Mkl1 Business Computer provides the 

'leveT N" 12nKURA^rtandard Micros°ft Level II 12K BASIC as standard. This 
means that it can run just about all of the 
enormous range of software thaThas 
been written in this version of BASIC 
mdudmg most of the software written 
for the Tandy TRS-80 machine. 

As well as providing display of the full 
upper and lower case character set on its 
video screen, the new Business 
Computer provides lower case letters 
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hand and a minimum of effort Th*. 
numeric pad features backspace/erase 
d®c'mal P°int' comma and duplicate 

keyboard^ fr°m th* main Keyboard. In addition it provides four 

special "user-defined" keys which mav 
tbe!JSnd to ,nPut special control codes or 
to call up certain functions. 

In addition to its inbuilt 
communications terminal program 

cZ'V ^upfe of simple 

dsZas0 a' S^k!,oBalZSStZZUtof 
normal computer control to a second 

onTpyb0orardZrtheSOtelephZeZd 

SSL— *« 
Other features of the System 80 

Business Computer include an optional 

' anTlfC aSh-'ng CUfSOr and improved 
anti-bounce" protection on the 

k!kinord Scanrg for gmater reliability. 
Using a matching Expansion Unit, add¬ 

on memory card and various peripheral 
un. s such as printers, floppy disk drives 
and a modem, the machine can be 
expanded into a very powerful small 

USP RAM 1 Can have UP t0 48K °f 
HkL ^AM me,morV' up to four floppy 
d/sk Zes Wlth a total capacity of more 

2the?a'Za?3'3016'5' and a choice of either a matrix printer or a word 
processor-type daisywheel printer An 
Australian-designed and manufactured 
SZ fc°uPling modem is also 
available, for data communications. 

Dick Smith Electronics is supporting the 
System 80 Mkll Business Computerwith 
c /range of Australian-developed 

Zu'i6' Among the software currently 
available is a Stock Control and pS 

AccoirntsaRGenerM Ledger System, an 
cost Mi , w,V.abe System and a low cost Mini Word Processor for casual 

Zd pro£ess,r,g. Further business 

thetime. “ "8 3dded f° the ran§e al1 

Listed as catalog number X-4inn t-u,-* 

Smi,h ^ ® Computer is priced at $1495.00 The 

SrnithmhChmtWil1 be available from Dick 
Smith branches and resellers in each 

New CMOS/tP 
from Motorola Inc 

A new eight-bit CMOS microprocessor 
has been announced by the MOS In- 
teg-ared Circuits DivisJ, MoVo.dla 

The processor, the MC146805E2, has 
61 basic instructions similar to those of 
the popular MC6800 microprocessor 
plus a complete set of bit-manipulation 

anvTo°nS t0 alkW any bit in RAM or any I/O pin to be individually set or 
cleared with a single instruction! 

1MH7IOLP|Wer requirement, 20mW at 

mTes thp h655 than 1mW in standby, 
fof thL h dfV,Ce extremely attractive 
for those applications where power is a 
ma,or consideration (portage m 
struments, telecommunications, point- 

etcf Thp rm'ha S> aPPliance controllers, 
voits. The Voltage rangg 'S three to six 

On-chip functions include an eight-bit 

rh- ZWare programmable 
Ptrescaler 112 bytes of RAM 

and a clock generator. The multiplexed 
bus has an 8K byte addressing range A 

2K byte CMOS ROM the 
MCM65516, is also available. 

For turther information contact Total 
Electronics in Melbourne, Sydney 
Adelaide and Brisbane. 

r 



Low cost acoustic modern for small computers 

Dick Smith Electronics has just 
announced a new low cost acoustic 
modem which allows digital data to be 
transmitted and received over the 
normal switched telephone network, at 
rates of up to 300 baud. The new device 
makes it possible for computers and 
data terminals to communicate using 
standard telephones, and for 
computer/terminal owners to access 
remote data bases. 

Designed and manufactured in 
Australia, the new modem is compatible 
with most telephone handsets in use 
throughout the world. The transmitter 
and receiver of the telephone handset 
are simply fitted into the coupler's 
rubber-lined receptacles, after dialing up 
and establishing the required telephone 
connection. 

Designated by the catalog number 
X-3270, the new modem features newly- 

designed circuitry throughout, including 
a stable phase-coherent modulator, 
bandpass filters with carefully aligned 
and controlled phase characteristics, and 
a phase-locked loop decoder which 
incorporates active post detection 
filtering. In addition, special care has 
been taken with the design of the 
transducers, coupling cavities and seals. 

The coupler is designed for full duplex 
operation, so that data may be 
transmitted and received 
simultaneously. It is also switchable 
between "Answer and Originate 
mode, so that communication between 
two X-3270 units is just as easy as 
between one unit and a fixed "Answer” 
modem (when two duplex modems are 
communicating, one must be set for 
"Answer mode, and the other for 
"Originate"). Power for the unit is 
normally provided by a standard 9V DC 

"plug pack" supply, but provision is 
also made for supply from the 
computer/terminal. 

The X-3270 is suitable for use with both 
the Exidy Sorcerer computer and the 
expanded Dick Smith System 80 
computer. It is also suitable for virtually 
any other computer or terminal with a 
standard RS-232C serial data interface. 

Price of the X-3270 is quoted as 
$399.00. Further information from Dick 
Smith Electronics stores. 

Adaptive Electronics 
moves house 
Adaptive Electronics has announced 

that they are moving to larger and more 
centrally located premises at 418 St Kilda 
Rd, Melbourne. The move has been 
necessitated by the growth of the com- 
pany'§ {Cromemco Computer division 
and an expanding client base. The 
facilities at St Kilda Road include a larger 
showroom and offices, in addition to a 
well1 equipped service department. 

Adaptive Electronics has been 
marketing Cromemco computer systems 
since 1978 and provides complete hard¬ 
ware and software support for the pro¬ 
ducts. Cromemco computer systems 
range from small floppy disk systems to 
multi-tasking 22 Mbyte hard disk 
machines and support a large range of 
system software ranging through BASIC, 
FORTRAN, COBOL and an IBM compati¬ 
ble RPG II. In addition to Cromemco 
computers, AE's product range also in¬ 
cludes Tandon and Persci floppy disk 
drives, IMI Winchester hard disk drives, 
ZS systems memory boards and the 
Adaptabox range of instrument cases. 

Micronews 
Continued ► 

ADD FLOPPY DISKS TO YOUR 6800/6809 

At last an economical IBM compatible 
soft sectored Floppy Disk Controller 
is available for the EXORciser 
(Motorola TM) Bus. 

• Controls any mixture of 1 to 4, 5" or8" Floppies. 

• Soft sectored, double sided, single density, 
external data separator. 

• FLEX DOS (TSC TM) compatible addressing. 

• FtS-232 Printer Port with software controlled 

Baud rates. 
Assembled $395 (add 15%if S/T applicable) 

pp 
1 Pennywise Peripherals 

Pennywise Peripherals 
Suite 15, 96 Camberwell Rd, 
Hawthorn East, Vic, 3123. 

PO Box 398, 
Camberwell, Vic, 3124 

Ph (03) 82 2389 
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Includes 

English 

Cartridge 

YOU REAP 
THE BENEFIT 

Limited Quantity 
— Be Quick 

0m 
THE 

'CRAIG M100 
This unit sold in 

Australia for $250 and A 
over 200,000 were sold 
world wide at similar 
prices. TRe manufacturer 
made too 
many 

“d r WAT BELOW 
have ^ COST _. 

^ SAVE $180 
a limited Wf Normally over $250' 
quantity at WAY l d% * ** — 

BELOW the vnow $69.50 
manufacturer's cost! Cat. Y-1340 

How would YOU like to be able to convey 

your thoughts, needs and questions in 

another language? Well now you can! The 

CRAIG Ml00 enables you to type in a 
message and at the touch of a button 
translate that message into another language. 
It even has whole phrases that can be 
called up at the touch of a button and 
partial phrases to which you can add your 

own ending. A truly remarkable unit that 

can calculate (e g. currency conversions) 
and it has inbuilt metric conversions a 

great boon! The Craig Ml00, a true hand¬ 

held language computer with RAM, ROM 

and CPU! Ideal for businessmen on over¬ 

seas trips, students studying languages 
etc. 

7 DAY SATISFACTION 
GUARANTEE 

TRY ONE AND SEE! 
If you are not totally satisfied return the 
unit in the same condition as received and 
your money will be refunded 

It is recommended tbat you use 4 

Duracells (Cat. S-3280) at $2.78 or 4 

NiCads (Cat. S-3300) at $2.05 each If 

using the NiCads they can be re¬ 

charged in the Craig Ml00 by using 

the M-9525 battery eliminator which 
also serves to power the unit from the 

AC. The M-9525 is great value at 
$6.90 

A manufacturer's 
mistake means we 
can sacrifice these 
incredible CRAIG 
language translators 
at a staggering 

OVER 
OFF! 

WAY 
BELOW 
COST 

90 DAY WARRANTY 
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anGUagi? 
CARTRIDGES 

French (Y -1341) ak m gwaa 

Japanese (Y-1342) wAVC 
German (Y-1343) _ _ _ _ 

Italian (Y-1344) CAO/ 
Bar & Wine Guide W W /Q 
(Y-1345) and Calone Normally $35 ea 

Counter (Y-1346) ALL AT $1 2 ea. 

Se« our other <»dvertiseme< 

,n this publication tor .« tm 

list of store addresses phnn. 

numbers and post details 



HEWLETT-PACKARD 

NEW PRICES 
AND MODELS 

HP41C SYSTEM 
FREE POSTAGE 

HP41C Calculator 
$318 ($285) 

HP41CY Calculator with 2000 
steps $412 ($370) 

System 1 HP41CV and card 
reader $630 ($565) 

System 2 HP41CV, card 
reader and printer 

$1066 ($958) 
Memory and application 

modules $39 ($35) 
Quad memory modules 1600 

steps $122 ($109) 
Card Reader $273 ($245) 
Printer $489 ($439) 
Optical wand $159 ($142.50) 
HP32E $69.95 ($62.50) 
HP33C $115 ($103) 
HP34C $192.50 ($173) 

COMPUTERS 

• WHOLESALERS 
SYSTEMS: Complete — 
Hardware, Software, Sta¬ 
tionary, Installation and 
Training from only $8995 

• Fully Customised soft¬ 
ware with Sord Computer 
Systems from $11,000 

• DIABLO SYSTEMS in¬ 
cluding fully integrated 
customised software from 
about $20,000 

• DEMO COMMODORE 
32K CBM, Dual Drive Disks 
& cassette $2900 

MA Y SPECIALS 
CALCULATORS 

TEXAS 
TI59 Calculator $285 ($255) 
PC100C Printer $245 ($219) 
Package deal Ti 59 and PC100C 

$510 ($454) 
Ti 58C Calc $157 ($140) 
Modules $39 ($34.50) 
Ti55 Calc $61 ($54.50) 
(If any Texas models are offered at a 

lower price — we will better it) 

VISIT OUR NEW 
SHOWROOMS 

Send S.A.E. for complete calculator 
and computer price list. 

N.B. PRICES IN BRACKETS EXCLUDE SALES TAX. 

Calculator & 
k omputer 

DISTRIBUTORS 

CASIO fx8100 
The Calculator with 

everything! 
• 46 Scientific func¬ 
tions • Clock • Alarm 
• 2 count down alarms 
• Auto calender 
• 1/100 sec stop 
watch • Hourly time 
signal $45 ($39.90) 

Pack and post - all LCD models 
$1.50 anywhere in Australia (except 
Casio fx502p) 
Otherwise $4 00 for registered post 
in NSW. $5.50 elsewhere. 

welcome here 

Copy and complete 
Please debit my Bankcard $ 

Expiry Date 

Signature 

Name 

3 Rowley Street, 
Seven Hills, 
N.S.W. 2147 

PHONE 8.30am to 3.30pm 
(02) 624 8849 or 624 8400 

Direct 
Computer 

Sales 

MAIL ORDER 
TO 

AUSTRALIA 

32 Lloyd Avenue, Cremorne, 
NSW. 2090. (02) 908 2235. 

Telex AA20149. 

Business Hours: Our office is open between 9 and 5 weekdays 
and also 7 to 10pm Monday through Thursday so that our 
Australia wide clients can use STD when it’s cheap (after 9pm 
save 60% on your call). 

Service: We provide full service, equal to any in the business, on 
all our lines. We support fully the manufacturer’s warranty and pro¬ 
vide complete after warranty service. 

Payments: (1) Personal cheque — allow time to clear. 
(2) Bank cheque, postal/money order or cash. 

A receipt will be issued immediately for all monies received. 
If you desire the protection of a written contract between us we 
can issue you with a Proforma Invoice. 

Pledge: If your order cannot be supplied ex-stock a despatch 
date will be specified on the invoice/receipt. Failure to despatch 
by this date will require us to immediately and automatically issue a 
full refund unless instructed otherwise by the customer. 

APPLE DISCOUNTED 
AND NOW ... 

FREIGHT CHARGES SLASHED 
WE CAN SHIP DOOR TO DOOR ANYWHERE IN 

AUSTRALIA FOR 

$15 each 

Computers, disk drives, pascal, graphics tablets — everything ex¬ 
cept big printers and colour monitors (which cost more) and 
peripheral cards (costing less — $4.00 by certified mail). And this 
includes full insurance. 

THIS MONTH’S 
SPECIAL 

(Order this month) 
(Deliver next) 

Our free software and hardware catalogue has our complete range 
and prices, all of which are substantially discounted. 
16k Apple II plus $1403 Disk-I-Controller $725 
16k Apple II plus + 32k $1541 Green Screen Monitor $342 

(For tax Tree prices divide by 1.15) 
(Prices subject to change and exclude delivery) 

Our range includes all Apple products and those of CCS and 
Mountain Computing. 
* good and top quality monitors 
* printers, Trendcom, Microline 80, Epson MX80, Paper Tiger, 

Anadex and Sanders 
* the best in business, gaming and educational software 
* card reader. 

DISK DRIVE WITHOUT 
CONTROLLER 

$470 Tax Free $540 Tax Paid 
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Coinciding with the move, AE has 

announced the appointment of a new 
staff member. David Furst has joined the 
company as field service engineer and 
will also have responsibilities in the area 
of customer liason and support. 

Further information from Adaptive 
Electronics Pty Ltd, 418 St Kilda Road, 
Melbourne 3004. Telephone (03) 
267 6800. 

PET RTTY program 
from Edible Electronics 

Edible Electronics has released new 
software which converts Commodore 
PET/CBM into an advanced amateur 
radio communications terminal. It 
features Baudot, Morse and ASCII send 
and receive operation, in addition to 
slow-scan television keyboard transmis¬ 
sion capability. 

Over 50 commands are recognised by 
the computer which gives a high degree 
of operating convenience and flexibility. 

The program is written entirely in 
machine code and makes extensive use 
of machine code subroutines resident in 
the computer's ROM, making it fast in 
operation and easy to use. 

Although an interface is not included, 
details of how interfacing may be achiev¬ 
ed are included and should be within the 
capabilities of most amateurs. 

The screen is split into three areas: one 
for received information, a command 
status line, and the data to be transmit¬ 
ted area. 

The program offers the user the power 
of a dedicated terminal plus the flexibili¬ 
ty of a fully programmable computer, so 
that full advantage can be made of the 
wide range of other programs which are 
available for the PET. 

For full details contact Joel Gotlib 
VK3ZKE, Edible Electronics, 50 Park 
Street, Abbotsford, 3067. Telephone (03) 
41 5708. 

News from the clubs: 

CAIRNS STATE HIGH SCHOOL has 
recently formed a computer club and is 
eager to set up a regular 
correspondence with other clubs. The 
address is Sheridan Street, Cairns, Qld, 
4870 and the person to contact is Drew 
Barber, the club President. 

THE SORCERER COMPUTER USERS of 
Australia (SCUA) wish to notify readers 
that they have changed their postal 
address. The new address is SCUA, PO 
Box 144, Doncaster, Vic, 3108. 

THE WEST AUSTRALIAN Branch of 
SCUA wish to inform interested readers 
that they meet on the first and third 
Monday of each month. The meetings 
are held in the Computer Building at the 
West Australian Institute of Technology, 
Hayman Road, Bentley. For further 
information write to Secretary SCUA 
(WA), 90 King George Street, South Perth 
6151, or phone (09) 367 6351. 

THE NORTHERN AND WESTERN 
suburbs computer users group of 

Computerland moves 
and expands its 
operations 

Computerland Australia has announc¬ 
ed that its Sydney franchise has moved 
to new, modern premises in the city cen¬ 
tre. The new site is located on the 
Ground Floor of the St Martins Tower at 
31 Market Street. The new store will of¬ 
fer the additional facilities of a computer 
tutorial station and a special area for 
business computers, in addition to the 
standard "hands on" computer 
demonstration areas. 

Steve Mitchell the store manager, says 
"Well be introducing new lines of com¬ 
puters to fulfil the expanding needs of 
our customers. Commodore, Cromem- 
co and Zenith computers will add a new 
dimension to our sales". 

Melbourne held its inaugural meeting on 
February 5th. 

The group, comprising 12 users of 
TRS-80 computers and a correspondent 
member in Brisbane, represents a 
considerable expertise in computer 
programming, especially in BASIC and 
assembly languages, as well as hardware 
adaptation. Operators of microcom¬ 
puters and others interested are 
welcome to join the group and par¬ 
ticipate in an exchange of knowledge 
and mutual help in improving computing 
techniques. 6 

Meetings will be held at 142 Pascoe 
Vale Road, Moonee Ponds, each second 
Thursday at 7pm. Those interested in 
joining the group may telephone David 
Coupe (03) 370 9590, or Clive Budd on 
(03) 370 2917. 

A COMPUCOLOR/INTERCOLOR 
users group (CUWEST) has been formed 
in Western Australia. The group meets 
every month and has a software library 
available to members. Interested 
persons should contact J. D. Newman, 8 
Hillcrest Drive, Darlington, WA 6070. 

Steve welcomes anyone interested in 
knowing more about small computers to 
visit the new store. The store will be 
open six days a week. 

New 4051 desktop 
computer from Tektronix 

Tektronix Australia recently announced 
a reconfiguration of its 4051 desktop 
graphics computer, which results in a 
significant reduction in price. The 4051 is 
the entry level computer of the popular 
4050 series of which over 200 units have 
been installed in Australia. 

In announcing the new 4051 configura¬ 
tion, Tektronix' National Sales Manager, 
Mr Peter Whitelaw, explained that the 
processor board has been redesigned to 
use the same memory chips as the 4052 

(Continued on page 141) 

FOR THE GOURMET 

COMMODORE COMPUTERS 
grange starts with the PET (illustrated) at under 
$1,000 for personal use. through to complete 
business sytems. We have a wide range of software 
covering Business. Education, Application and 
Entertainment. 

OUR BREAD & RUTTER LINES 
TRIO TEST 

INSTRUMENTS 
CS-1560AII $650 including 

probes and tax. 
Other lines include: 

B & K Test Gear 
TRENDCOM Printers 

PLESSEY & ETONE Speakers 
MOTOROLA Tweeters 

MOTOROLA KSN 1001 A 
KSN 1025A 

*• * 

Prices include delivery 

$13.00 ea 
$25.00 ea 

LECTRONICS 

THIS MONTH’S SPECIAL 

HAMS 
The ultimate computer programme for 
Amateur Radio Communications is now 
available for the PET. 
Send and receive ASCII, BAUDOT at 45, 
50, 75, 110 baud, and MORSE at 5 to 
99 WPM. Transmit SSTV. 
Written entirely in Machine Language, this 
fast and powerful program features a split 
screen with cursors and over 50 
commands. 

50 PARK STREET, ABBOTSFORD, 3067. 
PHONE: (03) 41 5708. 
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_ manarinp rfpdirated to users of SYSTEM 80 and TRS-80 microcomputers. Owned and produced entirely in Aus 

MICRO 80 is a month y mafl«'"« . at ,east six programs, articles, useful hints and answers to readers' problems; all designed to help 
tralia, each issue of MICRO oYqTPM on or TRS-80 Since MICRO-80's first issue in December 1979, we have published over 80 major 
YOU get the most out of M^^hepro^ranLand articles are written by our readers to whom we pay publication fees 
pieces of software and 10 hardware projects^ ... on readers can save money by buying Tandy products at 10% discount from an 

duced software and high quality, imported goods at low, sensible prices. We repeat, if you own a SYSTEM 80 or TRS-80, 

CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO-80?.12 month subscription delivered to your door, only $25.00 

CASSETTE EDITION only $60.00 for 12 months 

magazine. - 

SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO 80 
A FREE cassette containing 6 programs (3 Level I * 3 Level III. together with complete documentation, will be sent to every new subscr.be. 

to MICRO 80. 

I Suspicious of mail order? Then send $2.50 lor a single copy of MICROBOandsee^o^^ 

Daisy Wheel Typewriter/Printer 
MICRO-80 has converted the new OLIVETTI ET-121 DAISY WHEEL typewriter 
to work with the TRS-80 and SYSTEM 80 or any other microcomputer 
with a Centronics parallel port (RS 232 serial interface aval able 
shortly). The ET-121 typewriter is renowned for Its high quality, 
fast speed (17 c.p.s.), quietness and reliability. MICRO-80 is 
renowned for its knowledge of the TRS-80/SYSTEM 80 and its sensib e 
pricing policy. Together, we have produced a dual-purpose machine:- 
an attractive, modern, correcting typewriter which doubles as a 
correspondence quality Daisy-wheel printer when used with your 
micro-computer. 

How good is it? - This part of ou*- advertisement was typeset using 
an ET-121 driven by a TRS-80. Write and ask for full details. 

MPI DISK DRIVES 
MPI is the second biggest manufacturer of 
mini floppy disk drives in the world. They 
produce a family of high quality 5%" drives 
with super-fast track-to-track access times 

(5ms!) 
40 TRACK SINGLE HEAD . $339 
40 TRACK DUAL HEAD . $449 
80 TRACK SINGLE HEAD . $499 
80 TRACK DUAL HEAD . $599 
Dual head drives use both sides of the disk 
and occupy two drive positions — it is like 
having two drives for little more than the 
price of one! 
Prices quoted are for bare drives. Add $10 
per drive for a cabinet and $30 per drive for 
a power supply.  

DISKETTES FOR TRS-80 
NASHUA 40 track single side . . $4.50 ea 
VERBATIM 40 track double side. .$5.90 ea 
VERBATIM 77 track single side . .$5.90 ea 

THE FABULOUS 
NEWDOS 80 

IN STOCK NOW! 

ND-80 ... ... S149 
The disk operating system that gives: 
• New basic commands that support 

variable record lengths up to 4095 

bytes long. 
• Mix or match disk drives - supports 

any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5" mini disk drives 
or 8” disk drives, or any combination. 

« A security boot-up for basic or machine 
code programs. User never sees "Dos- 
ready" or "Ready” and cannot "break" 
clear screen or issue any direct basic 
statement including "List". . . 
. . . and much, much more 

77 TRACK 
DISK DRIVES 

DOUBLE YOUR CAPACITY 

DD-7S ... • ■ $775 

Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini-floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS ‘80. 

SYSPAND 80 
FOR THE SYSTEM 80 

$119.00 
SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN¬ 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri¬ 
pheral, including the expansion interface, 
disk drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 

TRS-80 MEMORY EXPANSION UNIT 

MT-32 ... $149.00 
The MT-32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 

MT-32A without RAM.$149.00 
MT-32B with 16K RAM.$204.00 
MT-32C with 32K RAM.$249.00 

16K MEMORY EXPANSION KIT 

ONLY* 30ind. p&p 

These are prime, branded, 200 ns (yes, 
200 ns!) chips. You will pay much more 
elsewhere for slow, 350 ns chps. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory - these cost an additional 
$4.00. All kits come complete with full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them. 

DISK DRIVE HEAD 
CLEANING DISKETTES 

$29.00 plus $1.20 p&p 
Disk drives are expensive and so are diskettes. 
As with any magnetic recording device, a 
disk drive works better and lasts longer if 
the head is cleaned regularly. In the past, 
the problem has been, how do you clean the 
head without pulling the mechanism apart 
and running the risk of damaging delicate 
parts. 3M's have come to our rescue with 
SCOTCH BRAND, non-abrasive, head 
cleaning diskettes which thoroughly clean 
the head in seconds. The cleaning action is 
less abrasive than an ordinary diskette and 
no residue is left behind. 

AUSTRALIAN SOFTWARE 
We have a wide range of Australian software available. Send for a free catalogue 

ONLY $1995 INC. S.T. 

To: MICRO-80 
P.0. Box 213, Goodwood, S.A. 5034 
Please rush me the items checked below: 

| 112 month subscription to 
MICRO-80 and my free 
software cassette . $24.00 

| 112 month subscription to 
MICRO-80 and the cassette 
edition, plus my free 
software cassette . $60.00 

QThe lastest issue of MICRO-80 $2.50 

PLUS THE ITEMS LISTED BELOW 

DESCRIPTION PRICE 

TOTAL ENCLOSED 

Name 

Address 

Post Code 

IjP bonMcord No 
welcome here 

Please debit my Bankcard 

Expiry date . 

Signature. 

$ 

EA 

MICRO 80 
PRODUCTS 

(08) 272 0966 

433 MORPHETT STREET. 

ADELAIDE S.A. 5000 
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mEFlSPI COmPUTERS 
Suite 3, 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 

FINDEX, The Real Computer 
THE WORLD’S FIRST 
PORTABLE MICROCOMPUTER 
Battery or mains operated 
RAM 48K to 2 megabytes, bubble 
memory to 2MB, gas plasma display, 
optional audio, printer, mass storage 
mini floppys to 800K bytes, hard disk to 
195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with 
real time clock. For dynamic 
businessmen on the move. Ideal for real 
estate agents, insurance brokers and 
accountants. 

Intelligent Video Terminal Systems 

Powerful, multi-purpose microcomputer systems. 

BUSINESS SYSTEMS 
Priced competitively from as low as $45.00 p.w. lease cost includino 
sales tax and software. y 

TYPICAL APPLICATIONS 
Debtors ledger and statements, creditors ledger and remittances, 
general ledger and trial balance, order entry/invoicing, sales analysis 
payroll/wages, enquiry, word processing, mailing, record keepinq, 
ledger card, doctors office, real estate, agency accounting, hotel/motel 
accounting, branch office accounting. 
Also: 
Facilities management consulting. 
Software and computer sales. 
Computer data preparation. 

ITlEnSfl G.F. 1000 
BASIC SPECIFICATIONS 
CPU 8080 and Z80 operating at 4MHZ. 64K bytes Dynamic RAM expandable to 2MB storage 
bytes of unformatted data on two double density drives. Optional external hard disk storaqe can 
be connected using the optional S-100 Bus. Floppy Disk. All modules mounted to base CRT in a 
rigid aluminium frame. Disk Drive assemblies are mounted into special brackets for ease of 
servicing. 

WINCHESTER DISK 
26MB of Winchester Disk complete with controller and easy backup. Disk has 
special capacity to only back up files accessed during the last period Disk 
operating system CP/M. 

OPTIONAL SOFTWARE 
FORTRAN, COBOL, BASIC. 
Application packages. Extensive software development tools are available 
from leading software vendors, including software for the following 
applications: payroll, accounts receivable, accounts payable, inventory 
control, general ledger and word processing. 

Mensa computers provide a service network throughout Australia at major 
service centre locations to minimise response time to service calls. To ensure 
that equipment will operate at peak performance, engineers and technicians 
are trained to ensure the highest possible standard of service. 

140 ELECTRONICS Australia, May, 1981 



—T" \ 
Microcomputer 
News & Products 
_ _J 

and 4054 systems. The end product of 
this simple design, according to Mr 
Whitelaw is a lower cost which is being 
passed on to users. 

The 4051 now has a standard minimum 
configuration, 16K bytes of memory as 
well as extended capabilities of matrix 
manipulation and binary data storage at 
a price of $7048, effectively a 20% price 
reduction. 

A variety of peripherals and an exten¬ 
sive software library is available to all 
4050 series users. 

For further information on the 4051 
contact Tektronix Instruments Australia, 
80 Waterloo Road, North Ryde, NSW 
2113. Phone (02) 888 7066. 

New printer from 
Epson has disposable 
printhead 

The print head in the new Epson MX-80 
printer, is disposable. Conservatively 
rated at a full 50 to 100 million 
characters, service is as simple as chang¬ 
ing a ribbon cartridge. "In fact", says a 
spokesman for Warburton Franki, Ep¬ 
son's Australian distributor, "you just 
snap the head out, throw it away and 
snap in a new one. It is as easy as that". 

The MX-80 provides this and many 
other features normally found in printers 
costing a lot more. The choice of 40, 80, 
66 or 132 columns of printing is available 
in as many as four distinct print density 
modes, a total of 12 different combina¬ 
tions which can accommodate nearly 
any printing requirement. More than half 
of these use multi-strike and/or multi¬ 
pass techniques to generate "cor¬ 
respondence quality" printing. 

This makes the Epson ideal for 
manuscripts, mailing labels, proposals 
and any other function where attractive, 
clean, clear, well-formed characters are 
required. 

Other attractive features of the MX-80 
are bidirectional printing - logical seek¬ 
ing of shortest lines - 80cps — 64 
graphics characters - forms handling 
etc. At $900 (discounts on quantity 
orders), Warburton Franki regard the 

MX-80 as a fully loaded printer at a "bare 
bones" price. 

Further information from Warburton 
Franki, Sydney (02)6481711 or 
Melbourne (03) 699 4999. 

Computer equipment 
at US prices 

A new computer company opening in 
Sydney this month will offer its own 
microcomputer products to Australians 
on the basis of standard US retail pricing. 
The company is Q.T. Systems (Australia), 
opening in 238 Clarence Street, Sydney, 
opposite the Town Hall. 

The company is associated with Q.T. 
Systems Inc of the USA, a large 
microcomputer manufacturer in the US, 
and this direct connection will ensure 
fast delivery and up to date technical 
knowledge. 

Q.T. Systems (Australia) will specialise 
in both hardware and software, offering 
a complete service to the microcom¬ 
puter user. 

The centre will cater particularly for 
S-100 users, offering a wide range of high 
quality IEEE-compatible S-100 boards, 
available as either bare boards or fully 
assembled and tested. There will also be 
a range of systems customised to suit 
commercial and industrial applications. 

Other supplies stocked will include 
diskettes, ribbons and print wheels. 

Q.T. Systems will also provide a fully 
equipped service and repair centre, staff¬ 
ed by a qualified engineer and will com¬ 
mission and test all products prior to 
delivery. 

Acoustic couplers 
from Transdata 

Transdata of the UK has appointed 
Datamatic as Australian distributor for 
their range of acoustic couplers. 

Extensively used throughout Europe, 
Transdata acoustic couplers provide 
data communications through the public 
telephone network at data rates of up to 
three hundred baud. 

Two versions are currently available: 
the 307A, which is an economical 
"originate only" coupler, and the 307, 
which has both answer and originate 
modes as well as a self-test capability. 
Both models feature specially designed 

(Continued on page 142) 

COMP-SOFT 
MICROCOMPUTER 

SERVICES 

NOW AVAILABLE FOR 
ALL 

OHIO SCIENTIFIC 
COMPUTERS 

THE WORLD’S SMALLEST 
PASCAL TYPE COMPILER. 

Pascelf is a 4K 6502 compiler 
which is ideal for educational 
purposes and can generate 

ROMABLE code. 

Only $48.00 
For further details contact: 

COMP-SOFT 
MICROCOMPUTER SERVICES 

235 Swan St, 
Richmond 

Phone: (03) 428 5269 

This ad was printed entirely on the 
NDK S-4000 wordprocessing printer 

Spellbinder can operate the Nuk tully 
proportionally with variable character 
widths, can print •“'•'scripts or 
»„bscripts with both underlines and 
wide characters. 
And it will print around 200 of them every 
second! 

will drive any precision 
printer such as Diablo, 
Qume, Spinterm, etc. 
And Spellbinder will 

operate on almost any CP/M-based 
microprocessor - Sorcerer, TRS80, 
System80. Apple (with Z80 card). Vector 
Graphic, Superbrain, etc. 
Full mailing-list facilities, mail-merge, 
boilerplate, forms-handler, alpha and 
numeric sorting, multi-column printing, 
line-numbering, etc. 

And the system that printed this ad does 
our accounts and keeps our books, types 
our letters (as well as our letterheads!), 
keeps mailing-lists, does stock coitrol 
and even corrects our spelling mistakes! 
It costs around $8500 all up. And that's 
the top of the range! Contact us for a 
full demonstration. 

... 

PO BOX 364, EDGECLIFF 2027 
PHONE 33 4536 
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adjustable ''cups" to provide the best 
possible signal to noise ratio. Transmit¬ 
ted carriers are crystal locked and active 
filters are employed for reliable data 
separation. Mark and space signals are 
separated by digital filters, keeping er¬ 
rors to a minimum. 

For further information contact 
Datamatic P/L, 60-64 Dickson Street, Ar- 
tarmon, NSW 2064, Telephone 
(02) 438 2699. 

Sanders Graphic 7 
Intelligent Terminal 

The new Sanders Graphic 7 terminal 
system now available from Datamatic is 
a high performance, intelligent terminal 
graphics system. It displays sharp clear 
images which users can modify using a 
variety of input devices. 

The dynamic visual presentation keeps 
pace with real time requirements making 

it ideally suited to computer-aided 
design, simulation and training systems, 
air traffic control and a variety of other 
applications. 

Connecting directly to any host com¬ 
puter through a standard I/O interface, 
the system features one-button initialisa¬ 
tion and two operating modes, local and 
system. Internal firmware handles all 
operator-host interaction, and performs 
other tasks normally carried out by the 
host computer. Test and diagnostic 
routines for automatic Go/No-go tests 
are included. 

The graphics control program stored in 
ROM eliminates the need to download 
programs from the host, or write special 
interrupt handler, refresh driver, or com¬ 
munications routines. The terminal's 
functions may be extended by 
downloading programs from the host. 
Control may then be passed back and 
forth between the Graphics control pro¬ 
gram and the downloaded program. 

The basic Graphic 7 System comprises 
a terminal controller, 53cm CRT display, 
input devices such as a keyboard with 
function keys, Sanders Photopen, a 
trackball or joystick and a standard 
RS-232C interface. The RS-232C is ideal 
for timesharing networks and allows the 
system to be connected remotely or 
locally to any host. 

An optional 16-bit high speed parallel 
interface is available for applications 
where data load and response times are 
critical. With either interface, multiple 
station configurations may be set up by 
merely connecting additional display in¬ 
dicators to the system. 

For further information contact 
Datamatic P/L, 60-64 Dickson Ave, Artar- 
mon, NSW 2064. Telephone 
(02) 438 2699. 

Microcomputers? 

MACROSERVICE 
High quality S-100 bare 
boards compatible with 
IEEE S-100 standard. 
Flexible systems customised 
to suit industrial and 
commercial requirements. 

Special introductory 
offers and 
Free Consultation. 

lo receive a 
free catalogue 
write to: 

COMPUTER 
SYSTEMS 

(AUST.) 
283 Clarence St? 
Sydney NSW 2000^ 
Telephone 9221709 
Associated with QT Inc. - USA * 
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Data systems testing 
equipment from AWA 

Amalgamated Wireless (Australasia) 
Limited, North Ryde Division, has been 
appointed Australian distributor for 
Digitech Data Industries. Digitech 
manufacturers a range of instruments us¬ 
ed extensively in the testing of data 
systems. 

The range includes comparatively sim¬ 
ple "Toolbox" portables, such as test 
sentence generators, bit error rate 
testers and digital distortion analysers 
through data transmission test sets and 
monitors to the top of the range - "En¬ 
core 100". 

The Digitech Encore 100 is a diagnostic 
system enabling passive monitoring of 
data links or interactive simulation of 
system hardware and software com¬ 
ponents. The system combines a com¬ 
plete array of functional capabilities with 
an operating system that achieves the 
ultimate in its user-oriented program¬ 
mability and ease of use. It offers total 
diagnostic capability plus operating 
simplicity and programming flexibility. 

Ease-of-use was the primary engineer¬ 
ing goal in the development of Digitech's 
Pacer, which uses an advanced blend of 
hardware and software technologies to 
provide great versatility in data 
diagnostics. Pacer selectively monitors 
and displays all protocol, control and 
text characters and also detects and con¬ 
trols EIA lead status. 

Micronews 
Continued ► 



When the System 80 was first 
introduced to Australia, the response 
was overwhelming! The Computer 
World was ASTONISHED at the 
QUALITY, as well as the PRICE. In 
fact, the System 80 has more features 
than the TRS-80, but with a price tag 
that is substantially less! 

Microsoft’s Level II BASIC and 
16K Memory. 

Another reason for all the commotion 
is that the System 80 uses the same, 
easy to learn, LEVEL II BASIC 
language that the TRS-80 uses! What 
does this mean? It means that the 
System 80 can run most of the 1000’s 
of programs that have been written for 
the TRS-80 Level II, 16K computer! 
This means that you have scores of 
games, educational programs, business 
programs, simulations etc, that can be 
used with the System 80. 

The System 80 is Expandable! 

Your System 80 is ready to grow with 
your needs. The S-100 Expansion 
Interface enables lots of other 
“goodies” to be interfaced to the 
System 80. For example, you can 
control up to 4 disk drives, there is a 
full Centronics-type parallel printer 
port. RS-232C serial communications 
port plus two vacant S-100 card 
sockets. All of this for $499 (X-4010) 
plus if you want further RAM memory 
you can get a 16K card for only $199 
(X-4016) which has provision for a 
further 16K to be added for only 
$59.95 (X-1186). 

IS NOW ON SALE 

Comparison Chart 
SystSO TRS-80 

CPU Type Z-80 Z 80 

Speed 1.7MHz 1.7MHz 

S-100 Compatible (with expan¬ 

sion unit). 

Yes No 

RAM (basic computer) 16K 16K 

Built-in Cassette Recorder Yes No 

Built-in Video RF Modulator Yes No 

Capacity of BASIC ROM 12K 12K 

Cassette Recorder Ports (basic 

machine). 

2 1 

Motor Control for Cassette Rec¬ 

orders 

Yes(2) Yes(1) 

WHY SPEND MORE AND 
GET LESS! 

SYSTEM 80 - THE 
AFFORDABLE 

COMPUTER_ 

Also available for the System 80: Disk 
Drives (X-3230 for $379); Printers 
from $495 (X-3252) to $1995 (X- 

3265); Light pen (X-3645 at $9.95); 
Add sound to your computer with 

“Sound Off”, X-3648 at $14.50 plus a 
host of cassette based software from 

system utilities to games - a full 
support of peripherals for your System 

80. 

The System 80 has a built in RF 
modulator so you can use your black 
and white or color TV for a VIDEO 
MONITOR! A simple hook-up to your 
television’s antenna socket. 

Here’s what you get: 

The System 80 microcomputer with 
16,000 characters of “In Computer 
Memory”, Microsoft's Level II BASIC 
(built into the computer), a cassette 
player for storing or retrieving 
programs or data (cassette player is 
built into the computer!), an RF 
modulator for connecting the System 
80 to your TV set (can also be 
connected directly to a video monitor, 
see our X-1196 @ $149.50), complete 
instruction manual, learning manual 
and owners manual so you can begin 
to write programs straight away, plus a 
demonstration cassette with 5 
programs (Cost Analysis, Graphics, 
Statistics, Biorhythm, and Star War). 

ORDER TODAY! 
4K RAM Cat. X-4003 

$695 
16K RAM Cat. X-4005 

$750 

THE AFFORDABLE HOME COMPUTER 

DICK SMITH £5 
ELECTRONICS W 

See our other advertisements in this 

publication for address details, phone 

numbers, post and packing etc. 
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MURAPHOHE 
CORDLESS TELEPHONES ... 

The affordable ones. 
• MP600/60 

$243.09 

• MP100/101 
$99.00 

• MP300/301 
$183.00 _ 

Since its invention the telephone has secured its reputation as one of mankind's most 
prized technological marvels. 

The telephone cord, on the other hand, has been anything but marvellous. 
All these years it's kept your phone from going places you go. The yard. The garage. 

The basement. And while the phone company's solution is to add more phones (and more 
monthly rental fees), you still find yourself scrambling to answer calls. 

All because of a cord. MURAPHONE is a product of MURA Corporation, the company 
that developed the technology which enables virtually everyone to afford and own a fine 
cordless telephone system. 

You simply buy one of the Muraphones available and carry it with you from room to 
room, out in the garden, around your pool, even to your neighbours. Muraphones have a 
ranae of up to 800 feet from your own phone. 

We are offering you three models to choose from. 
• The MP 100/101 telephone without keypad dial, with built-in intercom for three way 

conversation. 

• The M300/301push button automatic re-dial memory, intercom and outside calls up to 
12 ^numbers This like the MP 100/101 is a push to talk release to listen system. 

• TheMP600/601 Duplex telephone is simply a dream. Just like your own phone but 
small, compact, stylish and portable. (As shown in photograph). The MP600/601 has 
memory auto-re-dial on last number called and can be used in three way conversations. 
Telephones operate on the 49Mz frequency so there is no CB interference. 
All MURAPHONES come complete with rechargeable batteries (fitted) power supply, 

battery re-charger, manual with all instructions for easy care and maintenance. 
5 different channels available in the range of 49.830-49.890 Mz. 

Note: These telephones are not licenced by Telecom 

MURAPHONE International 
459 South Rd., KESWICK S.A. 5035 
P.O. Box 304, Hindmarsh, S.A. 5007 

TEL: (08) 297 8622 A.H. (08) 46 9026 
We accept personal cheques. Bankcard. American Express. Visa 
Mastercharge postal orders. + S7 50 P&P 
Name of cardholder as shown on card 
Name 

Address 

Postcode 

Tick box to indicate payment 

Diners Club American Express 

Bankcard Cheque 

Credit Card No 

Card Expiry Date 

Signature 

Unsigned orders cannot be accepted 

Amount $ Model No MP 
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Microcomputer 
News & Products 

Intel controls 
automotive engines 

Intel Corporation, working with the 
Ford Motor Company's Electrical and 
Electronics Division, nas developed a 
powerful new automotive engine con¬ 
trol microcomputer system, the com¬ 
pany announced recently. 

The microcomputer system consists of 
only two integrated circuits; Intel's 8061 
16-bit microcomputer and the 8361 
read-only memory (ROM). The system is 
the "brain” of the EEC-IV electronic 
engine control system that Ford will use 
in production models in the mid-1980s. 

Electronic engine control - using 
microcomputers to precisely set ignition 
timing and air/fuel ratios, for example — 
is one response of car makers to govern¬ 
ment and consumer pressures to in¬ 
crease fuel economy, reduce exhaust 
emissions and maintain or improve 
engine performance. Microcomputers 
can control engine functions more ac¬ 
curately than mechanical systems 
because they can make the very precise, 
high-speed calculations required to ad¬ 
just fuel mixtures and spark timing to 
rapidly changing engine speed and load. 
The calculations often require 16-bit 
precision because the variables which 
determine the best fuel/air ratio (air 
volume/density, barometric pressure 
etc) can vary over a wide range. 

The 8061 microcomputer was 
specifically designed for engine control 
applications, with a cycle time (time to 
fetch and decode one instruction) of just 
200 nanoseconds. The 8061 's program 
and the data which customises the 
system to a particular engine and drive 
train are stored in the 8361 ROM. The 
use of only two chips improves reliability 
and reduces costs, making the 
microcomputer suitable for use in mass 
produced vehicles. 

Previous microprocessors designed for 
engine control applications required 
special chips*to interface them to the 
manufacturer's chosen sensors and ac¬ 
tuators. The 8061, in contrast, can be 
directly interfaced to a wide variety of 
sensors and actuators. The 8061 accepts 
analog inputs from sensors directly, in 
addition to digital inputs, and also pro¬ 
vides pulsed digital outputs. The digital 
inputs are used to monitor rapidly 
changing events such as crankshaft 
movement. The high-speed digital out¬ 
puts are suitable for pulsing spark plugs 
and controlling fuel injectors. 

Intel Corporation is represented in 
Australia by A]F Systems & Components, 
310 Queen St, Melbourne, 3000. 

IBM to open Australian 
retail stores 

Multinational computer giant IBM is ex¬ 
pected to open its first Australian retail 
store for automated office products and 
its lower-end range of small computers 
within the next six months. A seven man 
task force appointed by IBM to in¬ 
vestigate the feasibility of selling its pro¬ 
ducts direct to the public through a retail 
outlet recently completed its report, and 
the team has recommended a location 
in Sydney for the store. 

Mr Rob Carnachan, who has been ap¬ 
pointed by IBM to carry out the recom¬ 
mendations of the taskforce, has stated 
"We have been investigating the 
possibility of a retail outlet for some time 
and the task force advised that it was 
financially feasible. They have even 
recommended a location within a cer¬ 
tain perimeter in the heart of the Sydney 
shopping district.” 

The store would concentrate mostly 
on electronic office equipment but 
would also sell products from the 
general systems division of IBM 
Australia, such as the 51/10 and 51/20 
range of small computers. 

IBM has established about 20 retail 
stores throughout the United States and 
Europe, and in February 1981 opened its 
most recent store in Philadelphia. All of 
the stores have met with a good 
response from the business sector. 

NOTE: Pacific Computer Weekly 
recently reported IBM's gross income for 
1980 as $26,213 million. 

DATA 81 
Data '81, Australia's largest annual ex¬ 

hibition of computers and associated 
technology is to be held at Sydney's Cen- 
trepoint from August 25 to 27 and in 

Melbourne at the Wentworth Hotel from 
November 10 to 12. 

The exhibition and seminar series once 
again has the support of the Australian 
Computer Society and the Productivity 
Promotions Council of Australia. The 
organiser, Graphic Directions Pty Ltd, 
predicts that the event, now in its fifth 
year, will be bigger than ever. 

National Promotions manager Jana 
Pearce says "DATA is now firmly 
established as Australia's premier com¬ 
puter showcase. Most computer com¬ 
panies regard DATA as a must event in 
their marketing calendars”. 

Intending exhibitors should contact 
Graphic Directions Pty Ltd, 28-36 
Foveaux St, Surry Hills, NSW 2010, or 49 
Cardigan Place, Albert Park, Vic 3206. 

Micromation in 
the Schools 

The Micromation computer system has 
been selected as the standard unit for 
use in Technical Schools in Victoria. A 
spokesman commenting on the decision 
said that the Micromation system was 
selected because of its modular design 
which allowed single user systems to be 
easily upgraded to multi-user systems as 
required. 

The standard Micromation Z+ system 
is a single-user computer with 64K of 
RAM using a 4MHz Z80A micro¬ 
processor on a single S-100 compatible 
board. Multi-user systems can be 
developed simply by plugging in more 
boards at any stage. Each user is 
allocated an individual CPU and a 64K 
RAM bank, with no memory sharing bet¬ 
ween separate terminals. 

Micromation systems are distributed in 
Australia by Microprocessor Applica¬ 
tions Pty Ltd, Maskell's Hill Road, Selby, 
Vic 3160. A catalogue is available on 
request. ® 

SAVE $530.00 on a 16K Computer,‘Commodore 
Pet’. Purchase your 16K computer 
for the price of an 8K. 

BASF DISKETTES 
5!4" $4.70 10 to 100; $4.30 over 100. 
8" $5.70 10 to 100; $5.30 over 100. 

COMPONENTS 
4116 RAMS $4.00. 
2114 RAMS $3.00. 
2708 EPROM $6.00 

TMS 2716 16K Bit Eprom $25.00 
555s Timer 10 $2.90. 

71488 RS232 Quad Driver $0.99. 
71489 RS232 Quad Driver $0.99. 

SPECIAL 4116 RAM OFFER 
8 Quality 4116 l/C's $25.00. 
16 Quality 4116 l/C’s $50.00 

Many other discount prices available. 

ATTENTION 
Sorcerer & TRS 80 

Pet — Compucolour — North Star — Apple Owners. 
LET THE HARDWARE SPECIALIST LOOK AFTER YOUR MACHINE. 

c.p.,/n. 
ikitsi 

| systems 
I ■ PTYLIMITEO 

284 Union Road, 
Moonee Ponds, Vic, 3039. 
Tel: 375 2144. 
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INFORMATION CENTRE 

CAPACITANCE METER: I have recently 
started to build your digital capacitance 
meter, but I have struck a few problems. 

When I turned the meter on the LEDs 
lit up to form four zeros with decimal 
point and the trimpot adjustments have 
no effect at all on the readings. 

I have changed the 74C926 plus the 
other 1C to no avail. If you could help get 
this project going I would be obliged. (S. 
B., Palmerston, NZ.) 

• The fact that you do have a full four 
digit display indicates that the 74C926 is 
probably working. Since it is not coun¬ 
ting however we would assume that 
there is no clock signal or perhaps the 
latch and reset signals are at fault. 

To determine whether the two 
oscillators ICIa and ICId are working, 
connect a 0.1 /xF capacitor across on the 
input of the meter and using a GRO or 
capacitively-coupled AC voltmeter, 
check for an output signal from pins 2 
and 8 of IC1. 

If the oscillators are working then the 
4017 or 4011 circuits could be faulty. 
When measuring, say, a 100/zF capacitor 
on the /zF range the clock should be suffi¬ 
ciently slow so that you can check the 
latch, reset and gate enable signals from 
the 4017 with a multimeter. 

Having tracked the error down we 
would suggest that you carefully check 
wiring in that area and check for shorts 
or hairline cracks in the PC board. 

ENGINE ANALYSER: I have just com¬ 
pleted the Digital Engine Analyser pro¬ 
ject from your October 1980 issue. I 
have had difficulty in calibrating the 
device in the dwell and tacho modes. 
Following the instructions I adjusted the 
tachometer via VR1 in the 4-cylinder 
position to 1500rpm, fed from a half¬ 
wave rectifier circuit as shown in the 
magazine. The 6-cylinder position read 
1120rpm and the 8 cylinder position 
750rpm. 

I then proceeded to calibrate the dwell 
mode by adjusting VR2 to obtain 90° in 
the 4-cylinder position; the 6-cylinder 
position read 67° and the 4-cylinder 
position read 45°. Finally I adjusted the 
voltage by adjusting VR3 to correspond 
to a 12 volt reading on a reliable 
multimeter. 

I have found the variation only to occur 
in the 6-cylinder position in dwell or 
tacho mode. The proportion of varia¬ 
tion seems to be identical for both 
modes. This project is my first attempt at 
a digital meter; as I find the magazine 
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description slightly bamboozling I would 
appreciate as much advice as possible. 
(T. M., Albury, NSW.) 

• When the tacho is adjusted to read 
1500rpm on the 4-cylinder position the 
display should read 1000 on the 
6-cylinder position and 750 on 8 
cylinders. Similarly on the dwell range 
the display should read 90° for 4 
cylinders, 60° for 6 cylinders and 45° in 
the 8-cylinder position. 

According to the information you have 
supplied it appears the unit works on the 
4 and 8-cylinder positions but not the 
6-cylinder position. Hence the problem 
is likely to be in the 4018 divider circuit 
or possibly the cylinder selector switch 
S2. Check the wiring to the switch for the 
6-cylinder position and also cFieck that 
there are no errors on the PC board, par¬ 
ticularly around the 4018 1C. 

Note also that there is an error on the 
PC board as published in Notes & Errata 
in the March 1982 issue. While probably 
not relevant to the fault in your unit, the 
error on the PC board concerns the 
0.1/zF capacitor connected to pin 7 of 
the 555. It should be connected to pin 6 
of the 555, as shown correctly on the cir¬ 
cuit diagram of the October 1980 article. 

GUITAR SUSTAIN UNIT: I am a hob 
byist who wishes to construct a "guitar 
sustain" unit. I have a copy of a suitable 
circuit but it poses a problem because 
the transistors used have different names 
such as ZTX108. To an Australian this 
proves troublesome as I have never seen 
such a title for a transistor or any 
semiconductor. 

I am wondering whether you will have 
a chart or something which changes the 
English names of semiconductors to 
Australian or a similar circuit with 
Australian semiconductors. The 
semiconductors used are: BC415P 
ZTX108, ZTX384W (all transistors)' 
XC5053R - (LED), RPY58A - (LDR). (S. S., 
Murtoa, Vic.) % 

• Transistors prefixed with ZFX are 
manufactured by Ferranti; according to 
our data it may be possible to replace 
these with a BC549 although it is not 
quite equal to some of the specifications 
of these transistors. However, without 
seeing the circuit we would still expect 
the BC549 to perform satisfactorily. As 
far as the LED and LDR are concerned we 
suggest you try standard devices as avail- 
ble from most suppliers. 

TRANSISTOR ASSISTED IGNITION: I 
built a Transistor Assisted Ignition system 
as described in December 1979 from a 
kit purchased from an agency of Dick 
Smith, but had no success with it. The 
problems were, very heavy ignition in¬ 
terference in the car radio and difficulty 
in starting with sluggish performance at 
low speeds. 

I found that increasing the condenser 
associated with the points to 0.33/zF 
cured the starting and sluggish perfor¬ 
mance problem, but the ignition in¬ 
terference still remained. Can you assist 
me in curing the problem? (L. O'D. 
Strathfield, NSW.) 

• Ignition interference can be caused by 
many possible factors, such as poor ear¬ 
thing, insufficient bypassing, broken 
high-tension cables and incorrect power 
connection. It is on this last point that we 
wonder if you have connected the 
power to the Transistor Assisted Ignition 
from the same fuse as the radio, making 
the reception subject to the interference. 
Alternatively, check the earthing of the 
radio and TAI as well as the bypass 
capacitor to the radio. 

TI-59: I have just read your article on 
the TI-59 in the November 1980 issue. I 
would like to point out a few things: 
(1) The Dsz function cannot be used on 
Register 40; this is reserved for the in¬ 
direct addressing function. (That is the 
reason that Tl did not implement the Dsz 
function on every register.) 
(2) In reference to the memory division 
section, I have completely decoded it: 
(This is for the TI-59) 
959 Digit Digit 
958 Digit Digit 
957 Digit Digit 
956 Digit Digit 
955 Digit Digit 

Guar- 
d Guard 

954 Digit Digit 
953 952 Digit 
952 ‘10 ' 

» Sign code « 
‘Exponential form is 10" (two digits) * Sign 
code: 
0, 1: number positive index positive 
2, 3: number negative index positive 
4, 5: number positive index negative 
6, 7: number negative index positive 
8. 9: Error (no idea what this is) 

The start addess of the register is: 
952 (452) -R 8 

where R is the register No. 
TI58 



I have written down everything that is 
not in the instruction book, and it comes 
to about six pages! 

After looking inside my TI-59, I can see 
the TNC 0598N ICs Mr Dance was talking 
about. I also noticed that in both "piggy¬ 
backed" ICs, the fifth pin down on the 
right-hand side has been cut off (the 1C 
on the bottom still has its leg intact). This 
may be of no importance, but on the 
other hand it could be. 

I hope I have cleared up (or made 
worse) the confusion. (J. P., Fern Tree, 
TAS.) 

AUTOCHIME: Upon completing the 
"Autochime" (September 1979) I have 
noted a problem which may have hap¬ 
pened to other readers who have built 
the kit. I quote from the text: "If the wires 
are shorted continuously, the unit should 
run through the complete repertoire of 
24 tones". My kit works perfectly except 
that if the doorbell wires are shorted 
continuously the chime will just keep 
playing the same tune over and over 
again. (Until you un-short the wires.) Is 
this normal or could you suggest a 
reason and solution to this problem? 

Just one more thing. Is the 
microprocessor used (MP0027 or 
CS107-01) interchangeable with the 
microprocessor used in, say, the 
Chroma-Chime and even others? (K. J., 
Semaphore, SA.) 

• There could be several reasons for 
your problem. We presume that you 
nave connected the bellpush to the front 
door "contacts" on the circuit board. If 
the bellpush were connected to the back 
door contacts then, by design, the 
Autochime would only play tune 21 
( Fate Knocking"). A similar effect occurs 
i diode D4 is shorted. 

But if the one tune that you are hearing 
> other than "Fate Knocking", then the 
)roblem lies in the automatic switching 
lircuitry. We would hope that you have 
nstalled the "link" between pin 1 of the 
4024 and pin 1 of the 4016, as shown on 
both the PCB component diagram and 
the circuit schematic. If, as explained in 
our original article, this link is omitted 
the Autochime will play a particular tune 
over and over again. You will recall that 
the link was provided to enable the con¬ 
structor to select a particular tune: link 
in, the Autochime sequences; link 
disconnected, one tune only. 

If none of the above applies to youi 
problem, it may be that the fault lies in 
the CMOS circuitry. We would suggest 
that you adopt a step-by-step process in 
localising a fault within the CMOS cir¬ 
cuitry. Firstly check that the "Ro" positive 
output pulse is being applied to the pin 
13 input of the 4016, each time the front 
bellpush is actuated. Then check that an 
inverted Ro pulse is reaching pin 1 of the 
4024 ripple counter. If OK, check that 
the 4024's output pulse is being applied 
to pin 1 of the 4016, and so on. Follow¬ 
ing such a procedure should enable you 
to pinpoint the cause of your problem. 

W-l-D-E S-T-E-R-E-O? 
WIDE STEREO: Could you please tell us 

what exactly is the "WIDE" and "SPACE 
WIDE" on recent imports of stereo 
cassette-radio units. My ears seem to say 
that there is a treble boost fed particular¬ 
ly to one channel, and a phase change 
and/or echo effect put into both chan¬ 
nels of the stereo unit. Is it possible to 
create a pseudo-stereo effect device for 
serious tape recording enthusiasts? I 
would imagine that fidelity of the original 
piece is altered, but could the costs in 
tape noise be minimised? (C. S. K., Kens¬ 
ington, NSW.) 

• Our main encounter with this effect 
was in a Toshiba portable stereo 
cassette/receiver, reviewed about 12 

months ago. The effect was certainly 
very apparent but, at the time, no circuit 
was available and we never did take 
time off to ascertain how it was achiev¬ 
ed. However, our impression was that 
some treble from each channel was 
reversed in phase and fed to the op¬ 
posite channel, perhaps accounting for 
the treble boost effect that you mention. 

This is reinforced by our further impres¬ 
sion that the idea worked well with clean 
sound but, with a poor quality signal, any 
distortion seemed to be exaggerated, as 
did any noise. In short, while the "Wide" 
option may make the sound from a 
single-unit portable cassette/radio more 
interesting, we would doubt its role in a 
normal, high quality stereo system. 

The answer to your second query is 
yes. It was fully explained in our original 
article that the CS107-01, MP0027 
dedicated microprocessor is not only the 
same as that used in the "Chroma- 
Chime", but is actually supplied by 
Chromatronics (the manufacturer of the 
Chroma-Chime) of the United Kingdom. 

12-230V INVERTER: In Volume 40 No. 
11 for February 1979, of Electronics 
Australia, an item was printed entitled 
12-230V Inverter with Overload Protec¬ 
tion, by I. M. Woodhead. I am very in¬ 
terested in this type of inverter for use 
with a set of storage batteries of 170 
volts in order to eliminate the necessity 
for a transformer. 

I have built a 3.5kVA 3 Ph. Delta con¬ 
nected alternator which is to be direct 
coupled to a 6x2 metre Savonius rotor. 
The rectified output from the alternator 
will be 170 volts. The inverter would 
need to have a capacity of about 3kVA 
at 240 volts AC 50Hz. 

Could the switching end of this inverter 
be altered to do what I require? It would 
mean that each transistor would have to 
be capable of switching a maximum of 
12.5 Amperes at 170 volts. (H. K., Gym- 
pie, Q.) 

• From your letter it would appear that 
you are looking for the design of a 3kVA 
(3000VA) inverter capable of inverting 
170VDC to 240VAC 50Hz. This is a very 
specialised requirement. Our February, 
1979 inverter project was designed to 
operate from a 12VDC source and pro¬ 
vide 300VA output - only 10% of the 
power output you are seeking. Thus 
there is no simple way in which the unit 
could be adapted to your purposes. 

INFRARED REMOTE CONTROL: I have 
recently constructed the Infrared 
Remote Control described in your 
magazine in October 1979. I am pleased 
with the overall response of the receiver 
but I have a slight problem. To get the 
receiver to operate, the infrared LEDs 
must be placed just in front of the 
photodiode. As soon as any distance is 
placed between the transmitter and 

receiver, the unit ceases to operate. 
The photodiode I am using is one ob¬ 

tained in Auckland and has a lens built 
into it. Could you please give me an ex¬ 
planation for this occurrence. (R. L., 
Hamilton, NZ.) 

• It is likely that the photodiode you 
have used is not suitable for the Infrared 
Remote Control. We would suggest that 
you use the BPW50 photodiode from 
Philips which supercedes the BPW34 we 
originally specified and has the added 
bonus of an integral infrared filter. These 
can be obtained from Radio Despatch 
Service, 869 George St, Sydney or any of 
the retailers advertising kits for our latest 
Infrared Remote Control in May, 1981. 

TRANSISTOR ASSISTED IGNITION: I 
recently built a Dick Smith kit of your 
Transistor Assisted Ignition (TAI) system 
with PUT correctly wired and installed it 
into my 1957 Peugeot 203. The system 
appears to be working properly as hot 
starting was improved in my old oily 
engine and no missing or rough running 
was experienced. 

However, my tachometer has ceased 
to operate correctly. With the TAI con¬ 
nected, a normal reading of about 
3000rpm reads at about 600 with wide 
pointer jumping. When the Tacho was 
connected across the points, the reading 
was increased to about 1500rpm but still 
with the fluctuations. 

The tacho is a 1965 Smiths Impulse 
tacho and removal of the TAI system 
returns the tacho operation to normal. 
You described the symptoms of tacho 
failure with CDI systems and to avoid 
this problem was one of the main 
reasons that I selected TAI in preference 
to CDI. (P. W., Duffy, ACT.) 

• For proper operation of an impulse 
tachometer with TAI, the tacho input 
should be connected to theYiegative ter¬ 
minal of the coil; ie the terminal which 
normally connects to the points. Assum¬ 
ing that you have done this and the 
tacho still does not work properly, we 
can only guess that it is sensitive to the 
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RESISTORS 
150 ohm. 5W.20c 
10 ohm, 5W.20c 
47 ohm, 5W.20c 
12 ohm, 3W. 20c 
2.5 ohm, 3W.20c 
33 ohm, 3W.20c 
8 ohm. 10W.25c 
4000 ohm. 10W.25c 
100 ohm, 5W. 20c 
330 ohm, 10W.25c 
220 ohm, 5W.20c 
5 ohm. 5W.20c 
220 ohm, 10W.25c 
950 ohm, 3W.20c 
115 ohm, 5W.20c 
10 ohm, 5W.20c 
Ik ohm. 5W.20c 
5000 ohm, 5W.20c 
6.8k ohm, 3W. 20c 
3300 ohm. 10W.25c 
6800 ohm, 10W. 25c 
1500 ohm DUAL. 21W.50c 
50 ohm, 5W.20c 
330 ohm, 5W.20c 
Ik ohm, 5W.20c 
820 ohm, 5W.20c 
12 ohm, 10W.25c 
470 ohm, 7W.20c 
4700 ohm, 4.5W.20c 
5000 ohm, 10W.25c 
8.2 ohm 5W 
3.3K 7W 
27 ohm 5\fj 

10K 7W 
2.5 ohm 3W 

CAPACITORS 
0.0039uF, 1500V. 
6N8, 1500V. .20c ea. 
0.0068uF, 1500V. .20c ea. 
1200PF, 400V. .10 for $1 
0.068uF, 400V. .5 for $1 
2200PF. 630V. .10 for $1 
0.47uF, 250V. .10 for $1 
O.IOuF, 400V. .5 for $1 
0.082uF, 160V. .10 for $1 
26k, 250V. .10 for $1 
0.041uF. 400V. .10 for $1 
0.033uF, 250V. .5 for $1 
0.027uF, 100V. .20 for $1 
220uF, 10V. 10 for $1 
1uF,O50V 10 for $ 1 
470uF, 40V 5 for $ 1 
lOOOuf. 16V 25c 
2.2uF. 200V 10 for $ 1 
0.047uF, 1500V 50c 
47uF, 25V 4 for $1 
680uF, 40V 50c 
22K, 100V 20c 
330uF, 25V 25c 
2.2uF, 200V 30c 
470uF, 40V 50c 
680uF. 35V 50c 
0.015uF, 250V 25c 
luF, 10.0V 25c 
lOOOuF, 16V 50c 
220uF, 16V 50c 
2000uF, 63V $1 
0.47uF, 400V 50c 
680K, 250V 25c 
012, 250V 25c 
15NF, 250 10c 
120K, 250V 20 
IOuF, 315V 25c 
0.056, 250V 10c 
500 MFP 10 VOLT 5 FOR $1 

Slide Pots 
250K-50K. 
Dual 500K. 
1 Meg. 
2 Meg. 
Including Fancy Gold Knobs 
25K dual 

SPECIAL 
100 mixed resistors, all useful .$2 
100 mixed capacitors, fresh stock $2 

AUDIO LEADS 
3.5m to 3.5m. 7ft. 
3.5m to 6.5m, 7ft. 
6.5. 7ft 

MICRO SWITCH 
5A, 250V AC 

TUNING CAPS 
2 and 3 gang. 
Min 2 gang. 

FUSES 
0.5A, 2A, 3.25 .10 for $1 
In line fuse holders 
RCA jack plugs and sockets. 40c pair 
1 A. 10 for $1 

mm 
122 Pin ROAD, NTH CURL CURL. 

MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 

SPECIAL 
TRANSISTORS 

AD 161-162 $2.50 pr 
BSC 901A $1.50 ea. 
BC 548 10 for $1 
AD 149 $3 pr 
0C9554 50c 
BD202N 50c 
BD135 50c 
2NC055 $1 

ELECTROS 
470uF. 25V.5 for $1 
400uF, 10V.5 for $1 
47uF. 63V.5 for $1 
350uF, 16V.2 for $1 
27uF, 160V.5 for $1 
25uF, 63V.10 for $1 
22uF, 160V.10 for $1 
47uF, 16V.5 for $1 
47uF, 200V.5 for $1 
220uF. 10V .10 for $1 
68uF, 16V.10 for $1 
100MFD. 350V chassis mount $i 

• Telescopic aerials. $1.50 
• 6 inch ferrite rods. 75c 
• Rainbow lead. 5 strand, 20c per metre 
• Line output transformers, 600 ohm, to 15 
ohm. 20 watts. $5 
• Line output transformers. 1200 to 3/ohm, 
5 watt, $1 
• Power supply units, filtered. 240 to 20 
volt, $12 

Power leads 240 volt, suit most tape recor¬ 
ders, radios, etc. $1 each 

TV Sttck Rectifiers 20SC. $1 00 

Philips Colour TV Convergence Boards $3 
each 

455KC IF Transformers for valve radios. $1 
each Also aerial and OSC coils. 75 cents 
each 

POTS ROTARY 
V? Meg 30c 
1 Meg. 30c 
100K.30c 
100K Switch 50c 
50K Double Pole Switch 50c 
7.500.30c 
10K Switch 50c 
250K 30c 
50K. 30c 
20K.30c 
10K Min Pots 25c 
50/Ohm.50c 
V2 or 1 Meg Switch 50c 
'/» 1 meg dual Concentric tapped at 10OK $1 
2 meg ganged double pole switch $i 
1.5 meg dual ganged 50c 
2 meg ganged log $ i 
1 meg dual ganged $ i 
Vt meg dual ganged LIN 75c 
25K, 50K dual ganged Concentric 

double switch $i 
200K single line 30c 
20K wire wound 75c 
dual log 10K 75C 
100K dual ganged linear pots 75c 
10K sub mm log pots 50c 
250K ganged pots 75C 
25K Im ganged pots 75C 

HOR Drive 3021 transformers for colour 
TV. $2 
TV Colour Convergence Units 11270 44 x 6 

$3 

PILOT LIGHTS 
Screw in 6.3V 
24V 
Pilot light holders 

10 for $1.50 
.10 for $1 00 

$1 50 

• Car radio suppressors, 3 for $1 
• 3 position slide switch. 50c 
• Toggle switches, 25c 
• 2 position push button switch. 50c 
• 6 position push button switch. $1 
• 4 position push button switch, 75c 
• Transistor ear plugs & leads. 3 for $1 
• In-line fuse holders, 4 for $1 
• 4 pole 2 position rotary switches, 50c 

Pick up Cartridges BSR universal type 
Ceramic Stereo.$5 
Audio Technica AT6 diamond stylus 
stereo.$12 

DIODES 
OA 626.4 for $1.00 
OA 662 4 for $1.00 
EM 410C.4 for $1.00 
DS 150A. 50c 
DSY 130YO. 50c 
OA 636. 50c 
HR 15.50c 
Diodes BYX 55. 300 30c 
BY 188 30c 

DIODES BAV20 10 for $1 
Valve sockets 7 pin 10c 
Valve sockets 9 pin 1 oc 
OCTAL___10c 

SUPER SPECIAL 
GRAMOPHONE motor and pickup 3 
speed stereo balanced arm 

240 volt S9 75 

PP NSW $1 50 
Interstate $2 7 5 
WA $4 

$250 WA $3 50 

COLOUR 26" 
TV BOARD 

TO SUIT PHILIPS, 
KRIESLER 

PYE, 

$40 

FRONT END COMPLETE PUSH 
BUTTON TUNER SECTION 
TO SUIT PHILIPS, PYE, £25 
KRIESLER ETC, 

PICK UP ARMS 
Mono $3 50 
Inc Ceramic Cartridge & Stylus 

TRIMPOTS 
200 ohm 10c 
5K 10c 
100K 10c 
47K 10c 
10K 10c 
470 ohm 10c 

Miniature speaker and drive output 
transformers $1 pf 

Special mixed tag strips 10 for $1 

SPEAKER 
SYSTEMS 

Inc one 6 x 4 speaker. 5W RMS, $4.75 ea. 
P&P; NSW $1 80. Interstate $2 80. WA $4 
(For singles or pairs ) 

SPEAKER SPECIALS 

15 ohm 4" — 2 for $2. 
6x9 15 ohm $5 each 
5x7 15 ohm $4 each 
8x4 15 ohm $4 each 
6x4 15 ohm $3 each 

5' 3.58 or 15 ohm $3.50 each 

SUPER SPECIALS 

FM STEREO 
TUNER KITS 

Sets of 3 modules include FM tuner, de 
coder and IF detector Circuit diagram 
supplied. Can be used with amp modules 

ONLY $22 
P&P $1.00 

TRANSISTORS 
2N3055 
SE1002 
BF459 
B544 DE6 
Cl06 FI 
TIP 110 
608EK 
BCS548 
2SB186 
2SA101 
BD263 
BSB405 
2SB77 
2SB303 
AC187 

$1 20 
for $1 

.50 
50 
50 
50 

for $1 
for $1 

50 
50 
50 
50 
50 
50 
50 

VU & BALANCE 
METERS 

STEREO VU $3.00 

- n 

12Kn IOOuA $2.00 

PHILIPS TV TUNERS 
Transistor NT3024, P&P $i. 

$10 ea. 
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longer dwell angle of the TAI. 
This can be readily checked by remov¬ 

ing the 2N6027 PUT to disable the dwell 
extension feature. If the tacho now 
works properly, it is sensitive to dwell. 
Although we haven't tried it, the circuit 
on p80 of our April issue could be the 
answer. 

CAPACITOR DISCHARGE IGNITION: 
Having had utter failure with a CDI 
system in a VW Passat I decided to 
replace it with a Transistor Assisted unit 
which you also described in December 
1980. This works very well, thank you. 
However, the cause of the failure of the 
CDI unit poses a question as to whether 
a fluctuating supply voltage from the 
alternator could cause misfiring. I was 
given this clue when I tested the CDI unit 
with a battery connected to a charger. 
The resulting miniature lightning display 
from the sports coil being used was only 
surpassed by the battery exploding in my 
face. 

Indeed, both occurrences, although 
connected, were sources of great 
wonderment, especially my reaction 
time in closing my eyes in time to avoid a 
shower of battery acid. I note the warn¬ 
ing in the article regarding battery 
chargers in your February 1981 issue. 

I would appreciate your views on my 
hypothesis. (G.S., Yarralumla, ACT.) 

• Well C.S., let us start by thanking you 
for your comments regarding the Tran¬ 
sistor Assisted Ignition system. The exact 
problem with the CDI unit is almost im¬ 
possible to pinpoint, mainly due to the 
lack of information in your letter. We 
can however say with confidence that 
normal operation of the CDI system is 
not affected by changes in the voltage of 
the car's electrical system. It is possible 
that the unit was not in fact misfiring. 
You mention that it was used with a 
sports coil. The output of a sports coil is 
potentially higher than a standard coil 
used with CDI and consequently, the 
possibility of crossfiring between the HT 
leads is much greater. 

A point that nas also been brought to 
our attention concerns the HT wiring in 
the Passat. It would appear that the HT 
leads are bunched together upon leaving 
the distributor cap. This coupled with 
the increased output of a sports coil can 
only serve to further increase the 
possibility of crossfiring. Fitting cable 
spreaders could go a long way towards 
resolving this problem, if it does not en¬ 
tirely banish it. However, your installa¬ 
tion of Transistor-Assisted Ignition is the 
more complete answer. 

Your other comments regarding the ex¬ 
ploding battery do not surprise us. Any 
accumulator when being charged 
generates two gases; hydrogen and ox¬ 
ygen, both of which combine to form a 
very explosive gas mixture. The "lightn¬ 
ing" display which you mention would 
have ignited this gas mixture causing the 
battery to explode. An article dealing 
with this subject at length appeared in 
the Serviceman column in May 1979. 

NOISE CANCELLING 
NOISE CANCELLING: Some time ago I 
read about an English University (Liver¬ 
pool?), where an electronic anti-noise 
device was being developed. The idea 
was to pick up the noise by microphone, 
analyse it, take the components with 
largest amplitude, phase-shift them 
through 180°, and after suitable 
amplification play them through 
speakers. Thus the phase shifted noise 
should cancel the original noise. 

It occurred to me that a lot of people 
might be interested in such a device. 
Many people have neighbours who, at 
times, prefer decibels to fidelity or 
perhaps suffer from nearby industrial or 
traffic noises (this may apply especially in 
case of illness). 

I would be interested to hear from you 

— IS IT POSSIBLE? 
if you know of such a device being on 
the market — alternatively may I suggest 
this as a candidate for a do-it-yourself kit. 
(P. H., Frankston, VIC.) 

• Whatever the exact nature of the 
research at the aforesaid university, we 
would not be at all optimistic about it 
being able to satisfy the objective you 
have in mind. At best, it may be possible 
to achieve some cancellation at the 
lower frequencies in the immediate 
vicinity of a microphone/loudspeaker 
module. Elsewhere in the same room, at 
any significant distance from the 
module, signals from a single point 
source could not be expected to cancel 
noise impulses arriving from a variety of 
directions. If your problem is urgent, 
your best plan would be to move! 

TELEVISION: Being a regular subscriber 
to your excellent magazine I thought I 
would take my turn to ask a few ques¬ 
tions that have been on my mind. Firstly, 
how do they convert the American 
television'system (525 lines) to the 
Australian TV system (625 lines to a 
frame) such that we can watch American 
programs without having either (1) 50 
black lines on top and bottom of the 
screen or (2) a fuzzy picture? Have any 
previous articles been published about 
this? 

Secondly I have been considering buy¬ 
ing a logic solenoid controlled cassette 
deck, with all functions pushbutton- 
operated. I, like N.W. (Information Cen¬ 
tre, August 1980), am interested in the 
possibility of a seven function remote 
control, and perhaps a remote on/off as 
well. Would you consider this as a future 
project? 

Thirdly, still on the subject of cassette 
decks, I have found that all those logic 
decks containing frequency generator 
motors seem to allow the motor to run 
continuously whenever the deck is on. 
Why is this, and does it have a detrimen¬ 
tal effect on the motor's life? Hence the 
desire for the remote on/off switch. (I.F., 
Edithvale, Vic.) 

• While some stations perform a "stan¬ 
dards conversion" by displaying the 
American program on an NTSC monitor, 
other stations have digital standards con¬ 
verters which do the job electronically. 
We featured an article entitled "DICE - 
Latest TV Standards converter" in the 
October 1977 issue. 

We have no plans at present for a 
remote control unit as a project. One of 
the problems of such a project would be 
the varying switching methods used by 
different manufacturers in their cassette 
recorders. Many solenoid controlled 
cassette decks do not have provision for 
remote control, either wired or wireless. 

We assume that by a "frequency 
generator" motor you mean a speed 

control system using a frequency pro¬ 
duced by the rotating motor shaft as 
feedback to a servo amplifier. Every 
motor system needs some time to come 
up to full speed, and this delay is 
eliminated by running the motor con¬ 
tinuously while the unit is on. Con¬ 
tinuous operation of the motor may 
shorten its life slightly, but any reputable 
manufacturer would use a motor design¬ 
ed for continuous operation, so this 
should not be a problem. $ 

DICK SMITH 
ELECTRONICS 

& 
NOW OPEN 

On Parramatta Rd 
Yes! Dick Smith Electronics, your 
one-stop electronics supermarket, 
has a branch open 7 days per week! 
Now you won't be caught short 
looking for a .001 uF greencap to 
finish a project on Sunday afternoon. 
Just call into Dick Smith Electronics- 
Auburn! 
•Open 9AM - 5.30PM Mon-Fri, 8.30 
-12 noon Sat & 10AM - 2 PM Sunday 

145 Parramatta Rd, 
Auburn Ph 648 0558 
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MARKETPLACE 
FOR SALE 

QUALITY CASSETTE SOFTWARE for OSI 
Challengers. Write for full details to Computer Cot¬ 
tage, Box 455, Charters Towers 4820. 

SPECTRUM ANALYSERS. TGL model SA102. 
1-500MHz range. $1650 plus sales tax. Essential 
Aid for CATV testing, transmitter and receiver tun¬ 
ing, testing and repairs. Ideal as an aid in tech col¬ 
leges for visual demonstration of RF Phenomena. 
Also suitable for spectrum surveillance. Contact 
TGL Electronics for more details. 23 Essex St, Nth 
Goodwood, SA 5034. Ph (08) 271 5412. 

FREE . List of bargain electronic components, ideal 
for hobbyists, servicemen, Radio Clubs, etc. Send 
9" x 4" SAE. Now!! Micronics, PO Box 175, 
Randwick, NSW 2031.  

RF ATTENUATORS. Rotary 0-60dB in 10dB steps 
accurate to 500MHz, usable to HGZ. BNC con¬ 

nectors. $88.00 plus sales tax. TGL Electronics, 
23 Essex St, Nth Goodwood, SA 5034. Ph 
(08) 271 5412. 

CB/ 8ch SSB $119 with any trade in, 23AM $49, 
18AM $69 Tandy DX300 $289 Yaesu frg7 $295 
Eddystone 146-500MHz $250 ($20pp) Post A, 
NZ, NG $5 Park Disposals 32 Park St, Sydney 
2000 Ph (02) 264 7515. 

COMPUTERS one ASR33 Teletype with RS232 In¬ 
terface, together with full maintenance manuals. 
$600 or nearest offer. Telephone: A. Leo 
(02) 638 0166, xtn 286. 

SOFTWORD Sorcerer Software. Assembler $25, 
Unify $12 combines and renumbers Basic files, 
Astra $12 space chase, many more. 15 Mayo 
Street, Weetangera, ACT 2614. 

SINCLAIR ZX80 ACTIVE DISPLAY - now you can 
write those games or use the ZX80 for “hands off” 
continuous data monitoring. This routine lets you 
decide how long a display will hold before a pro¬ 
gram continues (1/50 sec to approx 10 mins). 
This essential routine includes a useful HEX loader 
utility. Send only $12.00 inclusive for this program 
or write for free catalogue to K. Macdonald, PO 
Box 533. South Melbourne, Victoria 3205. 

ROLLER INDUCTOR — Solidly and superbly crafted 
by us in Western Australia. High Q Coil, compress¬ 
ed mica supports and heavy duty brass conduc¬ 
tors. Continuously variable 1-45uH. Ideal for 
ATU’s. To view this ultimate piece of RF hardware 
send us an SASE and we will forward you its 
photograph. And a circuit. Alternatively, send us 
$95.50 and we will deliver the real thing. High Fre¬ 
quency Engineering, PO Box 238, Nedlands, WA 
6009. 

“ALL YOU NEED TO KNOW ABOUT TV. Aerials 
(from local to deep fringe) is contained in this 78 
page practical book titled, TV & FM Aerial Installa¬ 
tions) $5 covers cost & postage plus a free 44 
page catalogue with a special hobbyist price list 
enclosed.” Hi-Q Aerials, 69 Maitland Road, Isl¬ 
ington, NSW 2296. 

TEXAS INSTRUMENTS Clearance. 50% off on Ac¬ 
cessories. Cards, Libraries, Adaptors, etc. Send 
SAE for complete List to: Delta, PO Box 228, Woo- 
dend, Vic 3442. 

QUAD ELECTROSTATIC treble panels, improved, 
$100 each B&W electrostatic panels for DM 70 
speakers, half price $150 each Repairs & im¬ 
provements to both above speakers also available 
Estatic Industries, Sydney. (02) 29 6197. 

ELECTRONICS Made Understandable. Series of low 
cost books of circuits, projects, experiments and 
servicing guides — written for experimenters and 
unsupervised students. Send stamped addressed 
envelope for catalogue and prick list to: Hobby 
Electronic Books, PO Box 525, Gosford, NSW 
2250. 

2114.2 RAMS memory 1C static TTL Ik x 4 Bits fast 
R/W time $3.50 over 50, $3.00 each. Low power 
suit ETI Feb 79 16k Ram Project Contact 
699 9297 (H) or 1 Wilson Lane, Redfern 2016. 

VIDEO GAME KITS to build for home or commercial 
use Kit includes cocktail table cabinet, Motorola TV 
monitor, power supply, logic board, all wiring, con¬ 
trols, coin acceptor and assembly hardware $180. 
Phone (047) 36 1830 or write CMS, PO Box 351. 
St Marys 2760. 

AMIDON CORES — Large range of ferromagnetic 
cores for all receiver and transmitter applications. 
Send large SASE for data/price list to: RJ & US Im¬ 
ports, Box 157, Mortdale, NSW 2223. 

_FOR HIRE_ 
MICRO RENTAL. Microcomputer systems of various 

models and configurations are available for hire 
from Dorf Microcomputer. Quite suitable for begin¬ 
ners. Sydney 922 1644 or 960 1808 (AH). 

MICROCOMPUTERS FOR RENTAL. Commodore 
PETs (8k) at $25 per week (minimum period 1 
week) Software tapes & manuals included, plus 
BASIC instruction course and book. David B Bates 
Microcomputer Consultant. Ph (02) 630 8652. 

READER SERVICE 

KIT TROUBLES? Don't pitch it. We fix by mail Fair 
rates, incl explanation of fault Howe Electronics. 
Box 186, Wynnum 4178 

CLASSIFIED ADVERTISERS 
To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield, 2014. 

• Please insert the following advertisement in the first available issue 
• Tick the classification required □ FOR SALE □ WANTED □ FOR HIRE □ CLUBS 
□ POSITION VACANT □ POSITION WANTED □ READER SERVICE □ OTHER 

Please print in ball-'point pen using capital letters only where necessary. 

Signed I enclose Cheque/Money Order for $ 

Address being full payment for letters at $3.00 
for 40 letters or part thereof (minimum 80 letters) 

DISPLAY ADVERTS IN MARKETPLACE are 
available in sizes from a minimum of 2cm x 1 col 
rated at $12 for a col cm. 

CLASSIFIED RATES $3 for 40 letters or part 
thereof an insertion payable in advance. 
Minimum 80 letters. 

CLOSING DATE is six weeks prior to the on- 
sale date. Issues are on sale the first Wednes¬ 
day of each month. 

Please use coupon below. 

CLUBS 
SOUTH AUSTRALIAN DXERS! The Australian Radio 

DX Club is the only club to offer you a monthly 30 
page bulletin covering reception of shortwave, 
mediumwave, utility and amateur radio. Monitoring, 
reception reporting, and receiving QSLs (verifica¬ 
tions) from stations worldwide make DXing a hobby 
for all ages and vocations. The ARDXC welcomes 
newcomers to the hobby, and has low membership 
rates for people under 18 years. DXing is the ideal 
student hobby! A wide range of publications and 
club services are available to members. Send a 
22c stamp for full details to ARDXC, 8 Olive 
Avenue Broadview, SA 5083, or to PO Box 227, 
Box Hill, Vic 3128; mention EA. 

SHORTWAVE LISTENERS & DXERS: Southern 
Cross DX Club inc is for you! Write for a sample 
magazine and details of membership to: PO Box 
64, Campbelltown, South Australia 5074. 

POSITION VACANT_ 

COMMUNICATIONS TECHNICIAN required for 
Mackay, Old Area Distributor. Experienced in 
Maintenance/lnstallation of VHF, UHF bases, 
mobiles and portables. HF/SSB Land mobiles, 
Marine bases and mobiles. Experience with 
Avionic/Communications an advantage. Ultra 
modern workshop facilities. Salary commensurate 
with ability. Apply to Russ Osborn, C/o Mackay 
Communications, PO Box 1001, Mackay, Old 
4740. (In the strictest confidence). 

BUSINESS FOR SALE 

ELECTRONIC RETAIL OUTLET opened one year TO 
$90,000 without repairs genuine urgent sale 
$20,000 WIWO. Bus (045)77 3411 (Wed. 
Thurs, Fri, Sat), AH (02) 622 8581. 

ELECTRONIC SALES and Service Co. Specialising in 
2 Way Radio, Colour TV, Burglar Alarms and PA 
Systems. Suitable for two Technicians. Excellent 
equipped workshop. Test Equipment $30,000. 
Stock $9000, Goodwill $30,000. 3 B/rm 
Residence with double garage and workshop, in¬ 
cluding 90' Southern Cross Tower $72,000. 
Prices negotiable, finance available. Business may 
be separated from residence. Apply R. H. Stevens, 
Public Accountant, 20 Stanley Street. Peakhurst. 
Ph (02) 534 4166. 

BUSINESS FOR SALE 
VANUATU 

SOUTH PACIFIC 
Electronics service business. Well equipped 
workshop with plenty of spares, situated 
centre of main street in the capital -1— Port 
Vila. Ideal for energetic person who wants 
to earn lots of tax free money in a tropical 
paradise. If you can service audio gear, two 
way radio and television and enjoy the sun 
and crystal clear waters, its for you. 

Priced to sell at Aust $18,000. Walk 
straight in with no business competition. 
YJ 8 is great for Ham Radio as well. 

Interested? Then write to South Pacific 
Electronics and Communications, PO Box 
349. Port Vila, Republic of Vanuatu, South 
Pacific. 
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S READTHISFIRST 
^3 goodsaoffered in this advertisement 

ARE “SOLD AS IS" WHILE STOCKS LAST! 
THERE ARE NO WARRANTIES, EXCHANGES 
OR REFUNDS WE GUARANTEE TO RETURN 
MONEYIFWECANNOTSUPPLYIN10DAYS! 

- 32K SORCERER. CW VDU. DEV PAK. 
—I WORD PROC PAK. 

» 2 quality tape decks with cueing counters and $13 50.00 
cables. Spare K/tops. in exc. condition. 
FRG-7 RECEIVER. Very good condition. $250.00 
TR2200 PORTABLE 2mtr. TRANSCEIVER 

C/W 
Rechargeable Batt Pak. RPTS 1-10 
Simplex 40-50 . $199.00 

5 3 only FT75B TRANSCEIVERS 
?5 C/W AC power supply. Xtals for most bands $299.00 
^ included. 
t- CS1560AII OSCILLOSCOPE. NO PROBES 
<C . r till . I *rr\r\ r\r\ ^ 15 MHz twin beam as new. $599.00 
C FT200 TRANSCEIVER 
o C/W Power supply and handbook. $325.00 
£ TS120S TRANSCEIVER 
% Completely overhauled by Kenwood. $649.00 
- FL21OO LINEAR 
q As new in original carton only 4 weeks old. $499.00 
§ DAIWA CN418. 500W ANTENNA TUNER 
° Never used - in original carton. $179.00 

FT 620B as new. $449.00 
MICRO LINE PRINTER 
U80 very good condition. $695.00 
TH3 JNR. in original carton never used. $199.00 

THOUSANDS OF UNUSED STYROSEAL, 
CERAMIC, ELECTROLYTIC, DIPPED MICA 
TRIMMER AND HIGH VOLTAGE POLYESTER 
CAPACITORS 
Bags of min 20 values Styros, disc ceramics, polys 

Bags of min 20 values Styros, disc ceramics, $1.00 
polys. 
Bags of mixed dipped micas/Stetner trimmers.. $2.00 
Bags of mixed electros. $3.00 
Bags of mixed H. volt electros. $3.00 
Bag of 5 x 3300 m Fd 16v RT electros_ $3.00 
CAPACITORS 100 of same value Styros.. $2.00/100 

100 of same value Discs... $3.00/100 
MINIMUM ORDER FOR CAPACITORS $5.00 

WE BUY AND SELL NEW AND TRADE IN 
COMPUTERS, INSTRUMENTS AND 
COMMUNICATIONS EQUIPMENT. 

ElEFUINEfl 3 
181 Wharf Road, 
NEWCASTLE. 2300. 
N.S.W. 
PHONE 049 - 262644 

inn 
FREIGHT RATES 

0 - $ 5 add $1. p.p. 
$ 5 - $10 add $2. p.p. 
$10 - $20 add $3. p.p. 
LARGE ITEMS SENT 
FREIGHT COLLECT 

EXTRA SPACE! 
NOW AVAILABLE FOR IREECON INTERNATIONAL MELBOURNE 81 

Demand for exhibition space has been 
overwhelming! 
So, we’ve extended — and extra exhibition space is 
now available. 
This will be the 18th — the biggest electronics 
exhibition and convention ever organised by 
I.R.E.E. Australia. 
I.R.E.E. is the Institution of Radio and Electronics 
Engineers Australia, the only learned society in 
Australia dedicated exclusively to electronics. 

International and Australian guests — all the 
electronics people who really matter will be there. 

Engineers, designers, technicians, managers, buyers, 
academics and students. 

Contact your IREECON Information Centre 

Melbourne: Room 212, Clunies Ross House, 191 
Royal Parade, Parkville, 3052. Phone (03) 347 2627 

Sydney: 3rd Floor, Science Centre, 35-43 Clarence 
Street, Sydney, 2000. Phone (02) 29 4051 

IREECOtl SB 
SST lltTERMTIOIML 
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Electronics Australia Reader Service 

"Electronics Australia" provides the following 
services: 
PHOTOSTAT COPIES: $3 per project, or $3 per 
part where a project spreads over multiple issues 
(price includes postage). Requests can be handl¬ 
ed more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. 
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage. 
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative. 
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in¬ 
dividual projects, either in person at our office, or 
by telephone. 
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years. 
Charge $3. We cannot provide lengthy answers, 

undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment. 
OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post” or submitted without 
fee may be answered in these pages, at the 
discretion of the Editor. 
COMPONENTS: We do not sell electronic com¬ 
ponents. Prices and specifications should be 
sought from advertisers or agents. 
BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value. Seven months and older, if available, $2 
(includes storage fee). Post and packing 70c per 
issue extra. 
REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia”. 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation. 
ADDRESS: All requests to the Assistant Editor, 
"Electronics Australia", Box 163, Beaconsfield, 
2014 

ADVERTISING INDEX 

ADVERTISER PAGE 

A&R Soanar 65 
APF Electronics (Aust) Pty Ltd 128 
Acoustic Electronic Developments Pty Ltd 42 
Ace Radio 124 
Adaptive Electronics 90 
Agfa Gevaert Ltd facing 77 
Ampec Electronics Pty Ltd 123 
Amtex Electronics 91 
Audio Engineers Pty Ltd 45 
Audio Telex Communications Pty Ltd 75 
Australian Film & TV School 108 
BS Microcomp 133 
BWD Instruments Pty Ltd 15 
Bell & Howell Aust Pty Ltd 117 
Bright Star Crystals 106 
British Merchandising Pty Ltd 122 
CPM Data Systems 145 
CQ Electronics 108 
Caporale, J. F. 122 
Cema (Distributors) Pty Ltd 118 
Chapman, L. E. 148 
Christie Rand Pty Ltd 28 
Classic Radio 35 
Commodore Information Centre 97 
Communications Power, Inc. Pty Ltd 42 
Comp-Soft Microcomputer Service 141 
Computer Country Pty Ltd 132 
Computerland Australia 2 
Consolidated Marketing 96 
Cunningham, R. H 41 
David Reid Electronics 129 
Defence Force Recruiting 33, 103 
Dick Smith Electronic Group 10, 11,27, 48, 49, 71, 

84. 85, 89. 92. 104, 108. 136, 143, 149 
Dindy Marketing Pty Ltd 21 
Direct Computer Retail 137 
Edible Electronics 138 
Electrocraft Pty Ltd 130 
Electron 2000 151 
Electronic Agencies 53 
Electronic Calculator Discounts 137 
Ferguson Transformers Pty Ltd 124 
Informative Systems 35, 100, 101 
Institution of Radio & Electronics, The 151 
International Correspondence Schools 95 
Jaycar Pty Ltd 9 
K & L Computing Systems 93 
Kalextronics 131 
Looky Video 130 
McGills Newsagency Pty Ltd 115 
Magnetic Video IBC 
Marantz (Aust) Pty Ltd OBC 
Mensa Computers Pty Ltd 140 
Micro 80 139 
Microsafe 144 
Mobile One Communications Systems Pty Ltd 111 
National Panasonic (Aust) Pty Ltd Centre Magazine 
Pennywise Peripherals 135 
Pitt Street Microcomputer Centre 88 
RCS Radio 73 
Radio Despatch Service 56 
Radio Parts Group 125 
Rod Irving Electronics 22. 23. 60. 61,66 
Rowe. H . & Co 72 
Royel International 70 
Sansui Electric Co Ltd 38 
Scope Laboratories 17 
Software Source 141 
Sony (Aust.) Pty Ltd IFC. facing 76 
South Pacific Electronics & 

Communications 150 
Standard Components Pty Ltd 56 
Stotts Technical College 83. 113 
Tandy Electronics 59 
Technico Electronics 119 
Union Carbide of Australia 15 
Utilux Pty Ltd 120 
Vicom International 54. 107 
Vion Pty Ltd 142 
Warburton Franki 6 
Wireless Institute of Australia 109 
Xenitek 78 

ELECTRONICS AUSTRALIA 
PRINTED CIRCUIT BOARDS AND FRONT PANELS 

Some readers have indicated problems obtaining PC boards and front panels for projects. 
Many of our advertisers sell these items and advertisements in the magazine should be 
carefully checked in the first instance. Failing satisfaction from this source, the following is 
a list of firms to which we supply PC and front panel artwork. Some may sell direct, others 
may only be prepared to nominate sources from which their products can be obtained. 

N.S.W. VIC. TAS. 

Applied Technology Pty Ltd, Kalextronics, D & H Electronics, 
la Pattison Avenue, 4 Burgundy Plaza, 108 Campbell Street, 
Waitara, NSW 2077 101 Burgundy Street, 

Heidelberg. Vic. 3084 
Hobart, Tas. 7000. 

Dick Smith Electronics, Rod Irving Electronics, N.Z. 
PO Box 321, 425 High Street. E H Earl Ltd. 
North Ryde, NSW 2113. Northcote, Vic. 3070 PO Box 834, 

Wellington. NZ 

Electronic Agencies, 
115-117 Parramatta Road, 
Concord, NSW 2137. 

S.A. 
Marday Services. 
PO Box 19 189, 

James Phototronics. Avondale. 

522 Grange Road, Auckland. NZ 

RCS Radio Pty Ltd, 
651 Forest Road, 

Fulham Gardens, 5024 
Mini Tech Manufacturing Co Ltd. 

Bexley, NSW 2207 

W.A. 

PO Box 9194. 

Newmarket. NZ 

Radio Despatch Service, Jemal products. Printed Circuits Limited 
869 George Street, 8/120 Briggs Street. PO Box 4248. 
Sydney, NSW 2000. Welshpool. WA 6106 Christchurch, NZ 

SUBSCRIPTION SERVICE 
Subscription Rates 

$23.50 per year 
within Australia 
$27.50 per year 
elsewhere 

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept, John Fairfax & Sons Ltd. GPO Box 506, Sydney 2001. Subscription will start with first available 
issue. 

Enclosed is.for.years 

Name . . . 

Address 

I Postcode 

i_ 
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Music, Murdei; 
Money and Mirth 
With these exciting new movie releases from Magnetic Video. Reprinted on top 

quality videotape. Slot in the video cassette, switch on and settle down to a night of uncensored 
1 entertainment. 

Beyond the Valley of the Dolls. An all-girl rock trio and their manager meet bizarre 
characters, and murder in Hollywood. Stars the voluptuous Edy Williams, Dolly Reed and Cynthia Myers. Myra Breckenridge. 
The story of a young homosexual man who undergoes a trans-sexual operation. Stars Rex Reed and Raquel Welch. Julia. Academy 
Award winner, set in the turmoil of World War II and Nazi Germany. A young writer is asked to smuggle money into Berlin. Stars 
Jane Fonda and Vanessa Redgrave. Breaking Away. Comedy about an illusive high school graduate's addiction to bicycle racing. 
Stars Dennis Christopher, Dennis Quaid and Daniel Stern. There's No Business Like Show Business. Irving Berlin’s classic 
musical comedy about a 'show biz" family. Stars Marilyn Monroe, Ethel Merman and Johnny Ray. 

Plus a star spangled list of titles already in the world wide library. 

Buvjour Magnetic Video cassettes from these selected retailers: 
VICTORIA: Intercape Video Recorder Centre, Natsound Pty. Ltd., DouglasHi Fi, Batman BookClub, Brashs/Allans Music Stores 
-Melbourne. John Bruce Market Place-St. Kilda, Canberra Television Services-Camberwell, Dandy Sound, Gleeson & 
Tonta - Dandenong, Maxwells-All Stores, Myer-City, Suburbs and Country Stores, Pal TV & Stereo Pty. Ltd- East Malvern, 
Photobin-Seaford, Reilly Bishop Pty. Ltd-Blackburn, Video Sound-Mildura, Hollywood & Vine-South Yarra, Compucolour 
Pty. Ltd-Armadale, Video Pak-Doncaster. TASMANIA: Centretainment, Canberra Television Services, Doug McDougall 
TV Rentals Pty. Ltd., Myer Ltdr-Hobart. Wills & Co. Ptv. Ltd., Launceston Video Centre, Myer Ltd-Launceston. James 
Loughran & Sons Pty. Ltd.-Burme. QUEENSLAND: Cost Less Video Centre, Video Hbme Systems, Sound Centre, 
Chandlers - Brisbane Selected Stores-Brisbane. J. Michelmores Pty. Ltd.-Mackay, Paul Mow & Co-Fortitude Valley, 
Saunders Electronics Pty. Ltd - Longreach, Stereo World-Cairns, Vints Electrical & Sound Centre Mt. Isa, Canberra 
Television Services-Milton, Home Service Centre-Charleville. NEW SOUTH WALES: Fletchers Fotographics, Rastar/The 
Movie Book Shop, Bernie Silver, Sydney Hi-Fi All Stores-Sydney. David Jones, Grace Bros, Myer, Norman Ross, Woolworths 
Homemakers Division, Waltons-All Stores, Hi Fi House, L & B Television Service Pty. Ltd - Wollongong. Geoffrey Button Pty. 
Ltd-Sans Souci, Canberra Television Services-Annandale, Centre Sound Music, Selekta Sound-Dubbo, Ron Chapman 
Hi Fi Centre Pty. Ltd-Newcastle West, Cuban Radio-Broken Hill, Electronic Enterprises-All Stores, Fred Cole Pty. Ltd. 
Griffith, Mid States Records Pty. Ltd.-Albury, N Plus-Chatswood, Palings-Selected Stores City and Country, Trev Randall 
Newsagent-Bourke, Sheldons of Bondi Pty. Ltd.-Bondi, Sonarta Entertainment Electronics-Hornsby, Trumps-North 
Sydney, Video Programmes Inti. Sales Pty. Ltd.-Northbridge, Warden Sight & Sound-Broadmeadow, MacArthur Radio & 
T.V.-Bathurst, Sound Components-Tamworth, Taree Photographic-Taree. A.C.T.: Reel Classics, J. B. Young Pty. Ltd., 
Homecraft World of Music-Canberra. SOUTH AUSTRALIA: Focus Video, John Martin & Co, C.P.S., Video World, 
Myer-Rundle Mall-Adelaide. Sprys Electrical, Wisemans Electrical-Ceduna. Harding & Manning Pty. Ltd.-Whyalla, Video 
Centre-Salisbury NORTHERN TERRITORY/ALICE SPRINGS: Pfitzners Music House, Norman Ross, Video Productions- 
Darwin. Murray Neck Retravision, Ascom Electronics, Weber Sales Pty. Ltd. Alice Springs. Tennant Creek Newsagency- 
Tennant Creek. WESTERN AUSTRALIA: Videolink Pty. Limited, Boans, Musgroves, Parrys, Vox Adeon, Myer Ltd- Perth. 

/T\Magnetic Video] 
A Twentieth Century-Fox Company 

Write to Magnetic Video (South Pacific), North Point, 
100 Miller Street, North Sydney, 2060 for a free full 
colour, comprehensive Magnetic Video catalogue, 
absolutely obligation free. 

Name: _ 

Address: 

| _Postcode_ I 

I_ _MAG0111 



RARE ADDITIONS FROM MARANTZ. 
SUMLINE COMPONENTS. 

■jy&tso 

Rare: very valuable. 
Additions: the things added. 
Ma’rantz: a range of ultra-high 

performance Slimline Components 
which blend state-of-the-art engineering 
with operational versatility. 

MARANTZ ST450 
AM/FM STEREO TUNER 

Electronic Gyro-Touch tuning and 
digital display enable precise and 
speedy station selection which can be 
servo-locked for drift-free operation. 

MARANTZ EQ20 
STEREO GRAPHIC EQUALIZER 

Beautifully styled, the EQ20 
provides highly personalised tone 
control flexibility with its ten detented 
slide controls per channel - the perfect 
finishing touch to any high quality audio 
system. 

MARANTZ SC500 
STEREO PREAMPLIFIER 

Traditional Marantz performance 
in the all important first stage of 
amplification. Moving coil cartridge 
head-amp and different cartridge load 
inputs are just two of the comprehensive 
number of facilities. 
MARANTZ SM500 
DC POWER AMPLIFIER 

Perfectly complements the SC500 
and delivers 50 watts RMS per channel. 
Output is displayed on two large, peak 
responding power level meters. 
MARANTZ PM350 
INTEGRATED AMPLIFIER 

Bass, mid and treble controls and 
LED power level meters, combined with 
an output of 30 watts RMS per channel, 
make this the ideal amplifier for normal 
listening levels. 

MARANTZ SR1100 
AM/FM STEREO RECEIVER 

Slim, stylish and component width, 
the 30 watt RMS per channel SR1100 
provides a new concept in compact 
audio sophistication. 
MARANTZ SD5010 
STEREO CASSETTE DECK 

Forerunner to a new generation of 
superior cassette decks, the SD5010 has 
soft-touch controls, LED meters, metal 
tape facility, fine bias control and an 
electronically controlled linear skating 
mechanism operating the cassette 
drawer. 

Shown are but a few of the new 
Marantz Slimline Components. If you see 
your hi-fi as an investment and, if you 
demand critical performance standards 
as well as the best value for money, listen 
to the future. 

Listen to Marantz. 

Now you’re listening. 

Distributed by MARANTZ (AUST.) PTY. LTD. 
P.0 Box 604, Brookvale. N S W. 2100 
Telephone: (02) 939 1900 Telex AA24121 
Melbourne (03) 329 7655 Brisbane (07) 446 478 
Adelaide (08) 223 2699 Perth (09) 276 2944 


